























1001 ACCESSORIES TO 
INSURE HIGHEST AIR 
CIRCUITRY PERFORMANCE 


Select from full lines to operate and control a single ORM product 
...0ra plant's entire production line! 


Air circuits perform no better than each component. In addition to quality air 
cylinders and valves, you need accessories ot proven reliability. Schrader has them 
in full lines to make compact, rugged air systems that will install easily, perform 
tirelessly. See your Schrader distributor who has everything you need, plus factory- 


trained experts to give you ideas and assistance. 





A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 


478 Vanderbilt Avenue, Brooklyn 38, N. Y. 


The complete range of 
sizes and types of air 
circuitry products is 
stocked and cata- 
loged by your Schrader 
distributor. Consult 
the yellow pages or 
write Schrader. 





o division of SCOVILL 








QUALITY AIR CONTROL PRODUCTS 








| 
DOLLINGER 
ORY FILTER SPECIALISTS 


FOR 39 YEARS 


tend a 
‘hy Oy ae é gee 7 
ad ke ee? he 


le. e 


Staynew Intake Filters protect moving parts of compressor that, by producing 
bubbles in the woter, keeps ice from forming around the North Channel dam. 


—“ 
<—Paortcioneroa — 


i 


HELP ELIMINATE 
ICE PROBLEMS AT 
CENTRAL MAINE POWER 


DOLLINGER STAYNEW INTAKE FILTERS prevent 
dirt and contaminants from damaging a com- 
pressor at the Weston Station in Skowhegan 
—a compressor with the unique function of 
producing bubbles in the water that keep the 
North Channel dam ice-free and functioning 
when temperatures drop as low as — 30°F. 


Continuous output of hydraulic power from the 
12,000 kilo-watt station depends heavily on 
perpetual trouble-free operation of the com- 
pressor. To protect its moving parts, Staynew 
Intake Filters have been specified. With sixteen 
square feet of active filtering area, they handle 
up to 250 cubic feet of air per minute with min- 
imum resistance to flow. This large filtering 
area also makes possible longer life for the 
filter medium — in this application at Skow- 
hegan, as long as one year. 


Designed for direct application to engines, com- 
pressors, and blowers, Staynew Intake Filters 
are compact, highly efficient, easy to maintain. 
Available in many models and capacities, they 
may be the answer to your filtration problems. 
Find out by contacting your local Dollinger 
representative, or write for Bulletin 100. Dol- 
linger Corporation, 7 Centre Park, Rochester 3, 
New York. 
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PIPE LINE COMBINATION 


For Contractors on the Move! 
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Contractors looking for savings in time and 
work will appreciate the performance of 
NAYLOR Spiralweld pipe and NAYLOR 
Wedgelock couplings on lines in construction 
service. 

NAYLOR pipe is light in weight, so it’s 
easier to handle and install. That goes 
whether you suspend it, support it, string it 
along the surface or bury it. And its distinc- 
tive lockseamed, spiralwelded structure gives 
you pipe that is extra strong and extra safe 








The NAYLOR Wedgelock coupling makes a 
positive connection, securely anchored in 
standard weight grooved ends. 








for tough service. 

NAYLOR Wedgelock couplings save time 
and work, too, because they are designed for 
faster, easier and more economical connec- 
tions. A hammer is the only tool required to 
connect or disconnect it. 

Wouldn’t it pay you to look into this 
NAYLOR combination for your air, water 
and ventilating lines? Write for Bulletin No. 
59 to get the details. 
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\ strictly utilitarian mass of pipes, ves 
sels and machinery rises above the 
marshy pine flats near West Palm Beach, 
Fla. Its product—liquid hydrogen in 
tonnage quantities. Shown is the Ai 
Force's Apix plant. Our lead article 
this month, Making the Ultimate Fuel, 
another story, Project Rover—A Look at 
Jackass Flats, and the editorial, Kryos, 
deal with liquefied gases and the cold, 


but engrossing world of cryogenics. 
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Making the Ultimate Fuel—R. J. Nemmers 


\ morass of gas handling equipment—compressors, 
expanders, reactors, exchangers and vacuum pumps- 
make up the Apix plant where tons of liquid 
hydrogen are turned out. 


Project Rover—A Look at Jackass Flats 


[he great deal of interest in liquid hydrogen 
is explained by this article, which describes a Nevada 
test site and the physical plant of the Atomic 
Energy Commission's nuclear rocket program. 


Air in Space 
\ fascinating glimpse into the future of space 
stations and inhabited satellites. Compressed air will 
play a major role. 


Shorter Route for the Santa Fe— 
Robert J. Brown, Jr. 


\ 44-mile-long stretch of new right-of-way is being 
built for the Santa Fe Railroad through rugged 
country in Arizona. Crawler drills and portable 
COMMpressors are hard at work. 


Death Valley Revisited—Hazel M. Spell 


One of the West’s historians spells out some interesting 
facts about Death Valley and the annual trek 
made by many to the cruel but beautiful locale. 
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Level detectors that don't jam and that provide 
a remote actuating signal are the subject 
ol this discussion. 
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Two 600-cfm Gyro-Flo portables on 
a pipe line construction job in the 
Sahara Desert. 


A 600-cfm Gyro-Flo on an 
Ingersoll-Rand Drillmaster 
rig, Operating in sub-zero 
temperatures on a quarry job. 


Ingersoll-Rand GYWRO-FLO compressors 





start fast, run smoothly 


In grueling tests by the U. S. Army Corps of Engineers, In “hot room” tests, the Gyro-Flo operated well at 

Ingersoll-Rand Gyro-Flo portables have demonstrated their 125 F, considerably hotter than a scorching summer day. 

ability to operate successfully at temperatures ranging That's the kind of rugged dependability that’s built into 

from a sizzling /25 degrees F. to a frigid 65 below zero. every Ingersoll-Rand Gyro-Flo compressor—available in 
For the “cold test”, a winterized 600-cfm Gyro-Flo sizes from 85 to 900 cfm. Ask your Ingersoll-Rand repre- 

was kept at 65 below zero for 24 hours, built-in heaters sentative for the Gyro-Flo story. 

were then turned on for one hour, and the machine started 

promptly and ran continuously—the first time that any 

portable compressor had met such a rigorous test success- if li-R a 

fully. In addition, the Gyro-Flo started easily at 25 below Nnger.so ani 

: ; 1B1A2 1] Broadway, New York 4, N. Y. 


without the use of any heaters. 


The World’s Most Comprehensive Compressor Experience 
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How to get maximum service 
from your boom pendants 


The next time vou purchase Cranes Of power which means that each wire is zinc-coated elec- 
shovels, or re-rig existing equipment, be sure to trolytically, then drawn to size, to provide maxi-} 
specify Bethlehem Boom Pendants with swaved mum resistance to fatigue and corrosion. 


fittings. Maintenance costs are reduced, for there is no 

Research clearly proves that these pendants need to constantly re-lubricate. Bethlehem Boom 
are superior to pendants with spliced, socketed, Pendants can also be fabricated of uncoated wire. 
or sleeve-type fittings. These superior pendants Bethlehem Boom Pendants are furnished in 
make ideal boom supports because they are en- diameters, lengths, and styles to meet virtually 
gineered to absorb punishment caused by shock every Construction requirement. If you want full 


and vibration. They are made of Bethanized rope, details, just call the nearest Bethlehem sales office. 


BETHLEHEM STEEL COMPANY, Bethlehem, Pa. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 








HERCULES ELECTRIC BLASTING CAPS HELP SET 
WORLD'S RECORD IN TUNNEL DRIVING 


in a single 31-day period and established a shaft- 


‘Setting a world’s record,” says Claney O'Dell. 
project manager of the recently holed-through 
New York City’s West Delaware Tunnel, *‘is large- 
ly a combination of loyal skilled tunnel workers 


and the best and most dependable equipment and 


supplies.” And he should know, for the boring of 


this 43.64-mile-long water tunnel was finished in 
the record time of 841,000 man-days, or ten 
months ahead of schedule. 

On this project, the West Delaware Tunnel 
Constructors also drove a record 2,177 linear feet 


sinking record of 243 linear feet for a like period, 

Hercules® Short-Period Delay Electric Blasting 
Caps, used almost exclusively in all phases of 
blasting activity on the West Delaware Tunnel, 
proved their dependability and efficiency in help- 
ing to establish these records. 

For complete information on how No Vent* 
Short-Period Delay Electric Blasting Caps can be 
applied to your job, call your Hercules representa- 
tive or write direct to the office nearest you. 


Explosives Department 
HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware 


DULUTH, MINNESOTA JOPLIN, MISSOURI 
SALT LAKE CITY, UTAH 


x Re 


BIRMINGHAM, ALABAMA 
NEW YORK, NEW YORK 


LOS ANGELES, CALIFORNIA 


CHICAGO, ILLINOIS 
SAN FRANCISCO, CALIFORNIA 


PITTSBURGH, PENNSYLVANIA 
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ost powerful 
PACTOOL 
hold in two hands! 





; om 20% More Power 
from improved 6-vane motor with specially 
. 3 ground cylinder and oversize vanes. 





75% Faster Rundown 
> new impact mechanism 
handles the toughest 


~\ jobs easily. 


} 


4 


=| 
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NEW SIZE 844 IMPACTOOL 
Standard—Spline Drive (14 splines; 1%" od.) 
Optional— Square Drive (11%4" across flats) 
_— = a a a oe oe ee ee ee ee ee oe 
134” Shorter 

with a better power-to-weight 
ratio than any competitive tool 

on the market. 


“Cuss-proof”’ 

Socket Retainer 

sockets can't fall off 
accidentally but 

retainer pin can be easily 
replaced if necessary 


(Also available with 
side spade handle 
and inside trigger) 





“2-Pack” Construction 
for individual servicing 
of either the motor ‘‘pack’’ 







or impact mechanism ‘‘pack”’. 





I-R’s new Size 844 is the most powerful 
hand-held, one-operator Impactool you 
can buy. Compact and easy to use even in 
cramped quarters, it is rugged enough to 
handle the tough nut-running jobs that 
ordinarily require two men and a bulky 
impact wrench. 





TR: Ingersoll-Rand 
: ] 11 Broadway, New York 4, N. Y. 


Ai / Planned Annual Retooling 
a /] increases output per man 


For details on the all-new Size 844 
Impactool, call your nearby I-R repre- 
sentative. Or write: Ingersoll-Rand, 


ll Broadway, New York 4, N. Y. 
39A-8 
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A strictly utilitarian mass of pipes, vessels and 


product—liquid hydrogen in tonnage quantities. 


Making the ‘Ultimate’ Fuel 


R. J. Nemmers 


YDROGEN has long been an 
considerable inter- 
it's a 


element of 
est to chemists 
basic building block of organic 
chemistry. 
everything from gasoline to margarine 
Its presence is vital in 


because 
Hydrogenation processes for 


make use of it. 
many important compounds, including, 
water. As an uncombined 
hasn't, until 
been of much Certain heat treat- 
ing methods have used a lot of it. Bal- 
loons are sometimes inflated with it, but 


ot course, 


element however it now. 


use. 


helium 1s safer. 
Today, hydrogen 
erable attention as a fuel, specifically a 
fuel of the space age. The light ele- 
ment, when reacted with oxygen or 
fluorine, is rated the most effective rocket 
propellant yet devised. Furthermore, 
teamed with nuclear power, it is con- 


is getting consid- 


sidered to be the fuel of the future. 
More specifically speaking, liquid hy- 
drogen is the substance wanted. The 
vas-to-liquid ratio of H, is 849:1, thus, 
from a practical standpoint, the most 
efficient way to carry it about is in the 
liquid state. 

All of this interest in liquid hydrogen 
comes at a time when there is equally 
as much interest in solid rocket fuels. 
[he latter are needed for military pur- 
poses where constant readiness is a must. 
Liquid hydrogen can be used, however, 
for space vehicles where additional time 
can be spent in fueling and making 


ready the flight. 


Specific Impulse 
One of the reasons that hydrogen is 
the most effective chemical rocket fuel 
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machinery rises above the marshy pine flats near West Palm Beach, Fia. 


is that it is highly reactive—as every high 
school chemistry student knows, it is 
explosively reactive under certain con 
ditions. But so are many other sub 
stances. The other part of the interest 
in hydrogen lies in the light weight ol 
its combustion product. A _ gallon of 
liquid hydrogen weighs but 0.593 pound. 

All of the considerations of power and 
weight are taken into account by some 
thing known to rocketeers as specifi 
impulse. Expressed in seconds, the units 
of specific impulse (1,,) are pounds of 
thrust per pound per second of propel 
lant. The following example indicates 
the 
such values are only relative). 
two fluids when with 
have the same thrust or energy per gal 
lon, but fuel “H” weighs less than half 
as much as fuel “K,” thus the resulting 
weight of the propelling gas is less for 
“H.” “H” then, has the higher I, value 
—the thrust thereby derived can lift and 
accelerate considerably more payload 
because less of it is expended carrying 
the rest of the fuel required for contin- 
uing lift and acceleration. Putting it 
simply, it’s got more energy per pound 
(“more wham per gram,” says one SCI- 
entist). 

Some examples of chemical fuel [,, 
values compared on identical bases show 


values have meaning (for 
Assume 


wa hen 


reacted oxygen 
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that nydrogen-fluorine mixtures top the 
list at 365 seconds. Next in line are 
LOX-H, mixtures (liquid oxygen and 
hydrogen) at 350 seconds. LOX-kero 
sene has a value of 260. In the 240-250 
range come many of the solid fuels, with 
more advanced ones expected to produce 
about 265 to 275 seconds. 

The differences in payload possible 
with only small increases in [,, value 
are remarkable. In the case of Pioneei 
V, now In orbit around the sun, the tiny 
95-pound man-made planet could have 
weighed 2500 pounds had all three of 
its three stages been fueled with LOX- 
H.,. The Pioneer V rockets were fueled 
with LOX-kerosene and the I, value 
difference, as indicated. was only about 
90 seconds. 

Hydrogen teamed with nuclear reac- 
tors, however, presents an even more 
promising outlook to rocketeers. In a 
simple nuclear rocket, liquid hydrogen 
is heated rapidly in the hot core of a 
reactor, expanding to the gaseous state 
and discharging at high speeds into the 
vacuum of outer space. The estimated 
™ value of such an arrangement is 
about 800, far above even H.-F, figures. 
With such a space drive as this, inter 
planetary travel is more than practical. 
Feasibility studies are even now under 


way (see page 13). 


Obtaining Hydrogen 

Ihe various means of obtaining hy 
drogen are actually quite few. The most 
familiar, ot course, is by the electrolysis 
of water—a typical school experiment. 
The reaction of tron and zinc with sul 
phuri or hvdrochlori wids also Cc1VeS 
off a hydrogen stream, albeit usually 
quite impure. When steam is_ passed 
over heated carbon, the water dissoci 
ates and molecular hydrogen is derived 
as the oxygen content of water combines 
with the carbon. H., can also be derived 
by dissociating it from such hydrocat 
bons as crude oil, natural gas, etc. Al 
most none of the other means of isolat 
ing hydrogen are commercially prac- 
ticable, certainly not for the tonnage 


requirements of the space age. 

\ variation of the crude oll separa 
tion and steam-carbon Processes is ull 
lized to obtain hydrogen at the free 
world’s first tonnage liquid-hydrogen 
producing plant at \pix, Fla. This 
plant starts with crude oil and, by means 
of the lexaco partial oxidation Process, 
derives a hydrogen stream made up not 
only of the approximately one-sixth 
(weight fraction) of the crude that ts 
hydrogen, but also of the not inconsic- 
erable quantity of the gas available from 
steam dissociation. This method of de- 
riving hydrogen from crude oil has 
achieved great recognition in only the 
last five years and is used to provide 


hydrogen for ammonia nitrogen-fixation 
plants as well. 
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FILL ‘ER UP With slightly more complicated connections than the average gasoline 
tanker, this Air Products over-the-road liquid hydrogen trailer is shown being filled. 
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EXPANDERS The energy given up by the expanding gases in providing refrigera- 
tion for the liquefaction plant is dissipated by air blowers, shown here with their 
intakes. The Air Products-designed hydrogen expanders are the first of their type in 
existence and operate at high speeds to pass high nitrogen and oxygen throughputs. 





The very existence of United States 
Air Force Plant No. 74 has only recentls 
been declassified. Its capacity and all 
things pertaining thereto have not been 
released. What can be said about the 
plant is that it produces tonnage quanti 
ties of hydrogen at an annual rate ol 
several millions of pounds, one estimate 
being 10,000,000 pounds per year. By a 
whim of those who code name. such 
projects, Plant 74 is known as “Papa 
Bear.” 

Although owned by the Air Force, the 
plant was designed, built and is now 
operated by Air Products, Inc. The 
story of the crash design and construc 
tion of Papa Bear is something of a 
saga in itself. Much of the plant's design 
was based on a smaller Air Products 
designed-and-built plant at Painesville. 
Ohio. One of the interestine points Is 
that construction of Papa Bear started 
before the smaller facility was even op 
erating. Changes indicated as a result 
ot operation at the prototype plant were 
Incorporated into the design as con 
struction progressed. 

Generally speaking, the major prob 
lems connected with the design of the 
\pix plant had to do with size. Man 
o; the theories of how best to liquely 
hyvdrogen—and keep it that way—wer 
pretty well worked out and tested on a 
laboratory scale. (Part ol this back 
vround will -be discussed a little late) 
Going from the lab to a tonnage plant, 
however. Is no easy task and ts usually 
done first with pilot plants, then an 
interim plant Ol plants in which the 
problems involved in pushing capacities 


uy ward are solved. Only then are larvce 


' 
' 
| 


scale producers designed. 
One such size problem that might 
have reduced Papa Bear's Capacity to 


. about 20 percent of what it now ts, has 
s i ee 

B * & to do with the refrigeration expanders. 

ra 3 In these. a gas stream is chilled by mak 

ing it do work, thereby giving up en 


COMPRESSORS Handling the high-volume gas flows in the Apix plant is a job crgy. In addition, by the expansion of 


for a number of heavy-duty compressors. Their capacity and horsepower are, of the gas through the significant part ol 
course, secret. It can be said, however, that the machines are of a horizontal, multi- 4). \folijer curve. added refrieeration 
cylinder, direct-driven design that lends itself to the simultaneous compression in 7 
multiple stages of more than one gas. There is even use made of vacuum cylinders at 
Apix on the same compressor frames with compression cylinders. In the picture at ciprocating or centrifugal expanders 
the top is shown the cylinders of an 
Ingersoll-Rand HHE compressor that 
takes the hydrogen product stream 
from the partial oxidation unit and 
boosts it to 600 psig prior to purifica- 
tion. The other picture shows a simi- 
lar machine in use at the Painesville, 
Ohio, prototype plant. The schematic 
flow sheet shows the location of com- 
pressors in the Apix facility as far as 
applications are concerned but does not 
necessarily show the number of ma- 
chines in use. The majority of com- 
pressors are reciprocating units, how- 
ever there are some rotary positive dis- 
placement Axi-compressors in use han- 
dling large volumes of nitrogen at com- 
paratively low pressures. In addition, 
because many of the plant’s instru- SCHEMATIC FLOWSHEETS Hydrogen produced in the partial oxidation plant 
ments and valves are air controlled or (shown schematically above) is delis ered to the purification, conversion and liquefac- 
operated, an I-R ESH-1 nonlubricated tion systems shown on the next page. The solid black line traces the hydrogen 
~-stage compressor furnishes air to this product stream from beginning to end. The lightest lines show hydrogen recycle 
equipment at 110 psig. A duplicate streams; the mid-weight lines trace the nitrogen coolant and heat exchange streams. 


is derived. None of the available re 
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unit furnishes air for general plant use. 
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could possibly handle the high hydrogen 
and nitrogen throughputs desired at 
\pix. Air Products began designing a 
suitable expander that would handle 
the large capacities desired. ‘The one 
finally adopted stems from a re-evalua 
tion of basic hydrogen thermodynamics 
and involves ultra-high-speed turbo-type 
machines. 


Raw Materials 

\ir, crude oil and water plus electrical 
energy are the raw materials of the \pix 
plant. The basic partial oxidation prov 
ess Calls for the burning of oil with oxy 
Cen. Phe oxygen is produced as a 
liquid in an air fractionation plant, and 
supplied as a gas. It is vaporized prion 
to delivery by a counterflowing stream ol 
incoming air. Liquefied nitrogen is 
also produced and is used in anothei 
heat exchanger extracting heat in the 
hydrogen liquefaction cycle far down 
the line. Nitrogen ts used as an inte) 
mediaryv heat transfer agent because of 
the dangers of bringing oxvgen into 
close contact with hydrogen. 


[he partial oxidation of the crude oil AIR PLANTS In the background are the cold boxes of the pair of air separation 
plants that provide oxygen for the partial oxidation crude plant, and nitrogen for heat 
transfer and cooling purposes in the hydrogen liquefaction system. The “negative” 
i. ; Btu’s at this cryogenic plant are conserved in much the same way, and by use of 
and 47 percent is carbon monoxide. The similar equipment, as “positive” Btu’s are saved and used in thermal power plants. 


hot stream flows to a 2-stage carbon 


produces an effluent gas stream of which 


about 46 percent (volume) is hydrogen 


monoxide shift converter in which steam 
and carbon monoxide are reacted in the = gon, carbon monoxide and carbon di which point the remaining CO, N, and 


presence of a catalyst to form H, and oxide. In addition, the stream 1s sat \ can be adsorbed on silica gel. The 


carbon dioxide. Carbonate absorbers urated with water vapor. The product — resultant stream is termed five 9’s pure 

between stages and following the con vas is compressed to 600 psig and passed 7 

verters remove the carbon dioxide through a silica gel dryer at 40° F to \ctually its purity is somewhat better 
remove the water vapor. Ihen the than that- probably six to seven 9’s— 
stream is cooled by a counterflow stream — although, because analysis equipment is 

Purification of low-pressure hydrogen at about —300 inaccurate at those levels, there is no 

Ihe final effluent of the hydrogen fF. Methane is adsorbed on activated way of telling for sure. 
making section is delivered at a pressure charcoal at 270° KF. In a vacuum Purity of the hydrogen stream is im- 


’ 
~ 


of 325 psig and is 98.8 percent pure; the liquid-nitrogen heat exchanger the portant because, at the supercooled 
contaminants are methane, nitrogen, at stream is further cooled to —315° F at temperatures at which the liquid hydro- 
gen is handled, all other contaminants 
except helium freeze solid, thereby in- 
terfering with proper valve action and 


plugging orifices and ports. 
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Ortho To Para 


In the years when crvyogenics got its 


NLD "Pe 


start, hydrogen was always an anomaly 


among the liquid gases. It evaporated 


roe 


mPret 


z svagess. J 
: ~ 


much faster than apparent heat leakage 
into its containers could explain. — Fi- 





— 


Wwe 


rially it was discovered that the heat was 


~ 


coming from within the hydrogen itself! 
I here are two basic forms of molecu- 
lar hvdrogen. (These two forms should 





not be confused with diferent isotopes 
of hydrogen—a property existing on the 
atomic rather than molecular = scale.) 
There is orthohydrogen and parahydro- 
een. As will be remembered from 
school-day chemistry, hydrogen atoms 
have a single electron spinning around 
the atomic nucleus. Further, molecular 
hydrogen is made up of two atoms of 
hydrogen (H,). In the ortho torm of 
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CONVERTER 
which the ortho-para conversion takes place. 
which heat is removed by intercooling. 


molecular hydrogen both electrons mak- 
ing the rounds of the hydrogen protons 
spin in the same direction. In the para 
form, the spins are opposed, that is, one 
may circle clockwise, the other counter- 
The para form is the equilib- 
rium state of liquid hydrogen. Gaseous 
the other hand, is cus- 
Thus, when 


clockwise. 


hydrogen, on 
tomarily in the ortho form. 
hydrogen is liquefied, a slow conversion 
of the ortho type to para begins. The 
reaction is exothermic, and although the 
amount of heat evolved (heat of conver- 
sion) is not large, it is greater than the 
heat of evaporation (latent heat) and 
thus will cause a serious loss of hydrogen 
by evaporation. 

In the early 
Laboratory of the National 
Standards, Boulder, Colo.., 
and began development of a catalytic 
means of converting orthohydrogen to 
the para form prior to liquefaction. 
[his work was explained in an article 
in Compressed Air Magazine, December 
1953. Today, the results of this expert- 
mentation show up in the catalytic con. 
verters at Apix in which the hydrogen 
product stream is converted to the para 
form just prior to liquefaction. The 
catalyst is chromium oxide, and although 
the technique had been well researched 
at NBS, never had such a large scale unit 
been built. Air Products took a num- 
ber of calculated risks in scaling up the 
plant because of the crash nature of the 


1950's the Cryogenics 
Bureau of 
discovered 


12 


The unit in the center of this picture is the converter cold box in 
The reaction is an exothermic one from 
At the right is an insulation storage silo. 


program, however few unforeseen difh- 
culties were encountered. The con- 
verter is a multistage one with intercool- 
ing to remove the heat of reaction. 

In final stages of production the chill 
ing of the hydrogen stream from the 
~315° F, at which it leaves the purifica 
tion section, to the liquefaction tempera 
ture of —423° F 
shown on the accompanying flow sheet) 
by several heat exchangers, Joule- [homp 
son expansion valves and turbo expand 


is accomplished (as 


ers. Asa part of this cycle, the gas Hows 
through the intercooled ortho-para con 
verter. Finally, the gas condenses as a 
colorless liquid at a temperature ol 


-423 k and pressure of 16 to 2() psi 


Handling 


\t one time it was believed that han 


dling and transporting liquid hydrogen 
might be the toughest of all problems in 
making it by the ton. Actually, accord 
ing to Air Products engineers, the tech 
niques are only a little more difhcult 
to apply than those required for trans- 
porting liquefied petroleum gases. 
There are some unique problems, how 
ever. Liquid hydrogen, for example, 
cannot be exposed to air. The air ove) 
its surface will first liquefy and then 
freeze, with solid dense oxygen crystals 
sinking to the bottom of the flask. With 
two such potentially dangerous (in com- 
bination) elements so closely mixed, an 
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cnergy input of a very low level is sul 
Yet, 
with several years of operating experi 
ence behind Papa Bear, there have been 
no serious accidents in the daily 
dling and transport of the fluid. In 
safety record 
enviable. There are 
properties of liquid hydrogen that make 
Small 
leaks, for example, aren't as dangerous 


ficient to initiate an explosion. 


han 


deed, the already estab 


lished is some 
it safer to use even than gasoline. 


because the liquid hydrogen dissipates 
rapidly rather than 
puddles, soaking the ground or insula 


accumulating in 


tion, or flowing into hazardous areas 


Outlook 


Although the output of the Apix Papa 
Bear plant is, of course, earmarked fo 
governmental space use, scientists specu 
late that there will be a growing field 
of uses for liquid hydrogen as fuel. Most 
of these theories have evolved just since 
it was found that hydrogen could be 
handled safely with the application of 
certain rules and the installation of the 
required equipment. Its use in 
mercial rocket-powered aircraft. 
feel, is a distinct possibility. Further- 
more, it is believed that nuclear power 
could well make the derivation of hy- 
drogen from water so cheap that the 
fuel could be used in railroad engines 
or even in over-the-road or off-the-high- 


Comm- 
some 


way vehicles. 
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The preceding article “Making the ‘Ultimate’ Fuel” 
details the why’s of the use of hydrogen in rockets and 
missiles and tells as much as security allows of the 


processes by which liquid hydrogen is produced in 
tonnage lots. Fora glimpse of how hydrogen will be 
used in the United States missile and space program, 
the following article takes you to the test site of the 


Atomic Energy Commission’s nuclear rocket project. 


rover 


A Look at Jackass Flats 


WO important scientific fields—nu- 

clear energy and cryogenics—will be 
put to work on an advanced nuclear 
reactor for rocket propulsion when static 
tests take place next year. Construc- 
tion has begun on Test Cell “C” at 
Jackass Flats, Nev., by the engineering 
prime contractor for the U. S. Atomic 
Energy Commission—Air Products, Inc. 
In this cell, the reactor will be operated 
in conjunction with liquid hydrogen at 
thus paving 
Last 


a temperature of —423° F, 
the way for eventual flight tests. 
summer successful tests were conducted 
with the KIWI-A reactor and this sum- 
mer two reactors will be tested in the 
KIWI-A prime series. The next phase, 
using the liquid hydrogen, is scheduled 
for testing next year. A nuclear rocket 
will be propelled by the rapid vaporiza 
tion of liquid hydrogen by the heat of 
the reactor and is expected to have 
spectacular performance characteristics. 
(See page 8, Specific Impulse.) 


The technology gained by Air Prod- 
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ucts Inc. in the production and handling 
of liquid hydrogen at the Florida Apix 
facility is being applied by the company 
in the design and construction of this 
Nevada test facility. The line drawings 
on this and the following page show 
something of that design. 


The Site 


An over-all view of the testing site is 
sketched below. ‘The nuclear reactor is 
railroad-cart-mounted, and pushed into 
position at the face of the test cell 
by a radio-operated electric locomotive. 
(The other terminal is a disassembly 
building several miles away.) The large 
structure in the lower right corner of 
the drawing is a moveable shed that can 
be positioned over the reactor during 
repair, maintenance or adjustment of 
the reactor and cart. 

The main test cell building contains 
flow control and gas manifolding rooms 
and provides instrumentation, electronic 
gcar and utilities for the area. Greater 
detail can be seen in the upper sketch 
on the next page. The large tubes 1n the 
foreground are for high-pressure gas stor- 


age. Immediately behind the test cell 
and adjacent to the spherical dewars are 
the cryogenic component testing build- 
ing and the high-pressure, high-capacity 
pump and drive building. 

The L-shaped structure in the back- 
ground (detailed at the bottom of the 
next page) is the fill station which is 
utilized to support the Test Cell “C” 
complex. It includes a maintenance 
area, water pumps, electrical and elec- 
tronic gear, gas compressors, and a liq- 
uid hydrogen pump and vaporizer. The 
electrical substation in the background 
furnishes power to operate the high-ca- 
pacity liquid hydrogen pump. Near this 
substation is a propane tank for the 
operation of the flare stack, located in 
the foreground. 

The substation on the left hand side 
of the drawing furnishes power for the 
entire facility. Of the two 150,000-gal- 
lon water tanks, one is a high tank for 
emergency and general use; the other, 
for reactor cooling water. ‘The water- 
treatment installation is located be- 
tween these storage tanks, and the cool- 
ing tower shown is provided for the 
compressors, air conditioning, etc. The 
small building in the left foreground is 
the air intake’ structure, containing 
blowers and filters for ventilating the 
test cell building. 





Test Cell “C”’ 


In the foreground is the test cell 
proper (above)—a 2-story concrete struc- 
ture with a penthouse. Located in the 
basement are the electronics room for 
instrumentation and_ telemetering of 
signals to a remote control position, and 
the machinery room for such supporting 
equipment as and hydraulic 
pumps and air conditioning units. On 
the first floor are the high-pressure gas 


vacuull 


manifolding room and the flow control 
room. ‘These areas are used to distribute 
and regulate the various fluids in the 
test cell complex. Also located on the 
first floor are the hook-up room for con- 
necting the reactor to the piping, and 
the effects room for measuring radiation 
properties. The penthouse contains ad- 
ditional experimental rooms. 

Ihe sixteen high-pressure gas storage 
tubes in the left foreground contain 
about 6,000,000 cubic feet of gaseous hy- 
drogen and helium at 3500-psig pressure. 


These gases are used for reactor fluids, 


dewar pressurization, and purging. The 
first building behind the test cell is the 
cryogenic fluid test facility, which is to 
be used for the testing of cryogenic com- 
ponents. The small building behind the 
test facility is used to house a high-pres- 
sure, high-capacity liquid hydrogen cen- 
trifugal pump and the large building 
houses its electric drive. This furnishes 
liquid hydrogen for both the test facil- 
ity and the test cell. There will be an 
alternate gas-turbine drive for the pump. 
Ihe dewars on the left of the sketch 
each contain 50,000 gallons of liquid hy- 
drogen in a powder-vacuum insulated 


vessel. 


Fill Station 


The fill station (below) is the site of 
the necessary supporting utilities fo 
Test Cell “C.” Starting from the left, 
the first area is a small bench laboratory 


The 
room is used for maintenance and pro- 
vides space for the instrument air com- 
wate! 


for muscellaneous purposes. next 


pressor and cooling 
both the reactor cart and the 
nozzle. The area in the near corner of 
the building is the electrical switchgear 
and motor control center. The 
area immediately electrical 
room is the control point in the fill sta- 
tion. It the controi of all 
local operations that do not need to be 


pumps for 
reactol 


room 
behind the 


is used for 


carried to the main control point several 
miles away, such as operations of the fill 
station and facility. 
Ihe area in the rear at the right side 
contains vacuum pumps, high-pressure 


the « ryogeni¢ test 


gas compressors and the high-pressure 
liquid pump and vaporizer package. 


[hese are all used to transfer fluids 
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GOING UP Man’s first inhabited space 
station may look like this. Made of a Good- 
year Aircraft Corporation fabric, the struc- 
ture could be packed in a tiny capsule (left 
center) for haulage into orbit. The sections 
would then be inflated with compressed air 
or a breathable mixture of oxygen and ni- 
trogen or helium and joined together. Al- 
though the air would provide the needed 
stiffness, the bags could be made more rigid 
and permanent by filling an annular space 
between inner and outer linings with a 
foamed-in-place plastic. The fabrics are 
made either of organic or metallic fibers. 


IN ORBIT At the left in the background 
of this sketch is the configuration of a fabric 
space ship that Goodyear scientists say is 
feasible. In the lower left, a space ship 
equipped with fabric fuel cells is leaving 
earth-orbit for the moon. At left center is 
a space vehicle with fabric solar heat col- 
lector, communications antenna and fuel 
and water bags. At the upper right, a 
fabric bubble is shown inflated around an 
interplanetary ship for maintenance pur- Be 
poses. Mechanics thus could work unen- ae 
cumbered by heavy insulated space suits. * ™“ 
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COMING DOWN To prevent vehicles 
leaving orbit for earth from building up a 
speed at which the ships would be con- 
sumed, Goodyear engineers suggest the use, 
as shown, of large fabric balloons trailed 
behind the craft. They would provide con- 
siderable drag in the thin air at the bound- 
ary of our atmosphere, yet could be jetti- 
soned safely when the craft had slowed to a 
safe and controllable landing velocity. 


AucustT 1960 





Shorter Route 
for the 
Santa Fe 
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‘ RIZONA ABYSS Flanked by the walls of the cut, incision of rock in north-central Arizona is more than 2 
eight Ingersoll-Rand Crawl-IR drills put down blast holes miles long and 115 feet deep. In all, 44 miles of new right- 
along this deepest section of the new Santa Fe line. The of-way is being built to provide a shorter, faster train route. 
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Robert J. Brown, Jr. 


ONG past immortalized in round- 
house yarn and Tin Pan Alley lyric, 
the Atchison, Topeka & Santa Fe 
Railway now is busy with a project that 
should delight any modern-day bard 
singer of ballads. The railroad is push- 
ing 44 miles of new grade across a rugged 
plateau in north-central Arizona to give 
a new look to an old stretch of line. 
The relocation runs between the towns 
of Williams and Crookton, a busy seg- 
ment of the Santa Fe’s main system. 
Morrison-Knudsen Company, Inc., is the 
contractor for the $19 million job, and 
the Santa Fe will lay and ballast its own 
track when the grade is finished. By 
slicing through terrain where construc- 
tion was technologically impossible in 
the 1880's, the new road will have wider 
curves and shallower grades. These will 
permit the use of continuously welded 
rail, impossible with the existing sharp 
As a result, 
as much as an 


curves and steep inclines. 
passcnger trains will save 
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ROCK REMOVAL 
from a Bucyrus-Erie 71-B shovel. 


One of 41 end-dump trucks on the Santa Fe job accepts a load 
Muck is moved to fills or spoil dumps. 


Some 


10,000,000 cubic yards must be handled on the entire 44-mile right-of-way. 


hour of running time, freights will save 
more than an hour, some 23 miles of 
track will no longer need helper engines, 
and a tunnel will be bypassed. M-K’s 
men and machines are literally moving 
a mountain of material—10,000,000 cubic 
yards—to hew the path for the new route. 
At least 7,500,000 cubic yards of this is 
rock, either stubborn sandstone, or a 
basalt that the Indians call malpais. It 


is one of the West’s hardest rocks. Of 
the remainder, 2,000,000 cubic yards is 
volcanic cinder and clay classified as 
common excavation; 500,000 cubic yards 
is borrow excavation. 

Started in August 1959, the project 
was scheduled for completion by Decem- 
ber of this year, but progress indicates it 
may be finished by September. The 
deepest cut along the route is a giant 
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AiR SUPPLY At right, a Gyro-Flo 900 compressor 
feeds air to drills beginning a cut. Above, a battery of 
Gyro-Flo’s is placed outside the work area to keep 
dust from the machines. Some of the compressors as 
well as shovels are equipped with Farr Roto-Pamic 
filters that are said to increase overhaul intervals. 
An indicator shows when the paper-tube-type filter 
elements require replacement. 


AuGustT 1960 





16 


ay 


> ee e 
oe st fee) je 
foc ag PF 


-< eae 
e LF ad ~~ 


- = a 
Pa a a : 
tien Ore 
Eat se a 
it ee 4 ea 2 
~ ’ 


° 


DRILL SCENES In the 1959-60 winter, snow reached a depth of 2 feet, as shown 
in these pictures, and chill winds howled unbroken across the rugged terrain. Men 
and equipment kept working and pushed the project near completion several months 
ahead of schedule. In the tough malpais formations, hole grids range from 6x6 to 
6x7 feet, while 7x8 and 8x8 grids are used in sandstone. Both straight and staggered 
grid formations are used. Careful use of delays results in efficient blasts that break 
in the center first, and then shoot the perimeter into the center area. In addition, 
center holes are drilled about 2 feet below grade and side holes a lesser distance below 
in order to break rock cleanly to the grade line. Besides the rock work, M-K forces 
built a new bridge so that the rail line could span U. 8. Highway 66, and also erected 
a pipeline support structure to carry a mammoth natural-gas line over the new 
right-of-way. Reversing the customary order of things, the pipeline bridge was built 
first, and then the right-of-way excavated underneath. Several other new or different 
ideas were tried out on the job, including the trimming of cut walls by towing dis- 
carded tractor tracks along them like a scythe. 
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gash more than 2 miles long, 115 feet 
deep and requiring some 1,300,000 cubic 
yards of excavation. The highest fill is 
a miniature mountain-ridge that towers 
110 feet above its base and required 
some 460,000 cubic yards of material. 

Besides earthwork, the relocation calls 
for a variety of drainage structures. 
These include 28 reinforced concrete 
box culverts, the largest a triple box 
nearly 270 feet long with 16x14-foot 
openings. Also being installed are 40 
corrugated metal culverts, ranging from 
36 to 72 inches in diameter, and about 
30 multiplate culverts ranging from 60 
to 120 inches in diameter. Near the 
town of Williams, concrete abutments 
and piers are required for a bridge to 
vault U. S. Highway 66. 

M-K men, many of them fresh from 
building Southern’ Pacific's 13-mile 


causeway across Utah’s Great Salt Lake, 
are attacking the job with an array of 
equipment that, as one observer put it, 


“would make an armored commander 
peacock proud.” From the high end of 
the project (elevation 6,950) to its lower 
western terminus, more than 100 pieces 
of major equipment are at work. Some 
10,000 gallons of diesel fuel and 100 gal- 
lons of gasoline are expended daily. 

Spearheading the assault is a phalanx 
of eighteen Ingersoll-Rand Crawl-IR 
drills that punch blast holes into the 
rock. These crawler-mounted units 
have hydraulic booms for easy position- 
ing. Ihe drills put down as much as 80 
feet of hole per hour in the hard mal- 
Air is supplied by nineteen Gyro- 
There are ten 900-cfm 
units, two 600’s, three 250’s and four 
125’s. Three-inch carbide-insert — bits 
produce about 100 feet of hole in the 
malpais before regrinding. In the some 
what softer sandstone, 3-inch steel bits 
are used. 

Six Bucyrus-Erie and two Northwest 
shovels, ranging in bucket capacity from 
l1/, to 4 yards, scoop up the blasted 
rock. Toting away the rock are 37 
Euclid 63-TD end-dump trucks of 17- 
cubic-yard capacity and four new Euclid 
65-TD end-dumps of 20-yard capacity. 
Common and borrow excavation is han- 
dled by a fleet of scrapers, both. self- 
propelled and tractor drawn. I wenty- 
six caterpillar D-8’s cleared the reloca- 


pais. 
Flo COM Pressors. 


tion site. 

For efhciency, M-K has divided its 
fleet of equipment into twelve spreads: 
seven shovel spreads, three drill, one self- 
propelled scraper, and one tractor- 
drawn scraper spread. M-K’s force of 
625 is headed by Project Manager Guy 
Reid. Harvey Hardin is general super- 
intendent; D. R. Bagley, project engi- 
neer; Walter Forslund, equipment super- 
intendent; Bill Beatty, office engineer; 
and Robert Woodhead, ofhce manager. 
For the Santa Fe, R. A. Stane 1s con- 
struction engineer, and Troy Ary is resi- 


dent engineer. 
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Death Valley 
Revisited 


The annual '49ers Encampment revives 
the saga of the Argonauts of 1849 


MARKER One of the projects 
undertaken by the Death Valley ’49ers 
is the placement of markers such as 
this one at Stove Pipe Wells. It 
reads: “Near this monument, Jay 
hawker group of Death Valley Forty 
Niners, gold seekers from Middle West, 
who entered Death Valley in 1848 seek- 
ing short route to mines of central Cal- 
ifornia, burned their wagons, dried the 
meat of some oxen and, with surviving 
animals, struggled westward on foot.” 
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Hazel M. Spell 


ALIFORNIA cele- 
brations commemorating its his- 
torical days, but for many, the 

Death Valley ‘49ers Encampment is the 

historical and recreational acme. Each 

November, it recreates the story of pio- 

neers who paved the way for western 

expansion—and does so more graphically 
than any wide-screen film or television 
weekly. 

The ‘49ers celebration is possible be- 
cause of the work of a group dedicated 
to preserving the memory of those hardy 
travelers who, having heard of J. W. 
Marshall’s find at Sutter’s Sawmill on 


stages many 


FIRST ENCAMPMENT Expecting 
4000, some 50,000 actually turned out. 
The photograph was taken at Desola- 
tion Canyon, and in the background 
can be seen the long string of automo- 
biles that were stranded along the road. 
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January 24, 1848, braved the desert to 
find their El Dorado. Government of- 
ficials; professional and business men; 
writers, artists and others drawn by the 
desert: all provide historical knowledge 
and entertainment for the crowds that 
flock to that valley of mystery and 
beauty. The 4-day celebration attracts 
visitors from every state in the U. §., as 
well as from several foreign countries. 
Once they visit there, many return. 

When California planned its 1949 
centennial, the idea of portraying the 
the pioneers into Death 
Valley was conceived. The scene was 
to be Desolation Canyon. Los Angeles, 
San Bernadino, Inyo and Kern counties 
joined in underwriting the expenses. 
\ Hollywood script writer was then em- 
ployed, but his plan proved too unrealis- 
tic. It was discarded; a true picture of 
the heroic struggle was used instead. 
Andrew Noon, then Chairman of. the 
Kern County Board of Supervisors, 
served as chairman for this initial cele- 
bration. It was such a _ success, the 
county debt was retired within 2 years. 

Temporary grandstands were erected, 
and accommodations prepared for a 
crowd of 3000-4000. When the En- 
campment began, however, an _ esiti- 
mated 50,000 poured into the area. 
Many more were stranded along the way, 
unable to drive farther, and camped out 
where they stopped. 

With overwhelming popularity seem- 
ingly assured, the original group decided 
to form an organization to hold yearly 
encampments. They called the non- 
profit group the Death Valley ’49ers and 
elected directors and ofhcers—all men 
and women dedicated to public welfare 
and preservation of Death Valley his- 
These officers serve without pay 
To help finance the 
are sold at 


entrance of 


tory. 
or reimbursement. 
operation, memberships 
prices ranging from $2 for an active 
member to $100 for life membership. 
The thousands who have subscribed in- 
variably find it an honor to be a ‘49cr. 

The encampments provide free entcr- 
tainment and education for everyon: 
evening campfires with music and _ in- 
formal talks; square dancing on the 
patio and porch of Furnace Creek 
Ranch; an intriguing display of old- 
fashioned guns. There are displays of 
various minerals of the state, and out- 
standing Western art is always on ex- 
hibit at Furnace Creek Inn. 

Highlights of a typical Encampment 
are breakfasts served on the golf course 
adjacent to the Furnace Creek Ranch, 
where coveys of quail scurry about the 





date trees and the white and pink 
tamarisk bushes. One is the artists’ 
breakfast during which painters explain 
their year’s work; the authors’ breakfast 
features prominent writers who enter- 
tain with informal talks; and the pho- 
tographers’ breakfast is for amateurs as 
well as professionals. 

Every visitor remembers the famed 
Burro Flapjack Sweepstakes held at 
Stove Pipe Wells, a place named for its 
plentiful, if mineralized, water. It 1S 
invariably a scene of merriment and 
thrills, complete with ox-drawn covered 
wagons and riders costumed as ‘49ers. 
[he guards even carry muzzle-loaders 
for protection. It is especially exciting 
when the burros live up to their pro- 
verbial stubbornness. 

Motor tours are conducted by Monu- 
ment officials to various spots of inter- 
est throughout the Valley. Hundreds of 
visitors drive to such intriguing points 
as Dante’s View, from which the 
White Mountains define the northwest 
horizon and the Sierra's, the west, with 
the Valley spreading some 6000 feet be- 
low. Another is the old Borax works, 
of interest because the salt, an almost 
pure borate of lime in Tertiary lake 
beds, opened a new era of industrial 
development for the area. Scotty's 
Castle, near the Grapevine Canyon ac- 
cess into Death Valley, is also popular. 
It belonged to the famed Walter Scott, 
formerly a rider in Buffalo Bill’s wild 
west shows, and later a hermit. 


PROSPECTOR 


STUBBORN FUN 


The famed Burro Flapjack Sweepstakes contest (above) takes 


place at Stove Pipe Wells. Les Spell is in the foreground (No. 9), and the picture 
comes from the author’s collection. The two Spells were the co-authors of “Forgotten 
Men of Cripple Creek,” a history of that well-known mining camp. 


Death Valley Monument itself was 
established in 1933, and contains more 
than 2900 square miles cradled between 
the varicolored mountains. The 140- 
mile-long, curved, trough-shaped desert 
is only 6 to 15 miles wide. Overhead 
is usually a clear sky, but when it is 
cloudy, the sunsets are especially color- 
ful. Some 500 square miles of the park 
are below sea level, with Badwater its 
lowest point—about 280 feet below sea 
level. Curiously, it is only 80 miles from 
Mt. Whitney, formerly the highest (14,- 


The year is not 1849, but 1953; however the two seem interchange- 
able in this picture. Leslie D. Spell was the Sweepstakes Winner in the Burro Race 
and is shown here in what was termed the most authentic prospector’s rig of the 
contest. Spell is often referred to as “Dean of Prospectors.” Some of the barrenness 
of the desert landscape and the wiryness of prospectors is implied here. 


495) peak in the United States. Both 
can be seen from Dante’s View. 

Most of the valley lies in a basin in 
Inyo County, immediately north of the 
Mojave, between the Panamint Valle, 
on the west and the Amargosa Desert 
on the east. The western wall is formed 
by the Panamint Range, rising 6000 to 
11,000 feet. The wall is a 
group of mountains—the Grapevine, the 
Funeral, and the Black—that rise to 
heights of 4000 and 8000 feet. Last 
Chance Range is at the north; the south 
is bounded by tlhe Avawatz and the 
Owlshead mountains. Through these 
runs the Amargosa River as it bends 
northward having circled the southern 
tip of the Black Mountains. The Amar- 
gosa (Spanish for “bitter one’) is sat- 
urated with Glauber’s and Epsom salts. 
It disappears in the sands, heat and salts 
of the Valley. 

Almost the entire record of geological 
time is recorded on the mountains, 
though faulting, tilting and folding have 
made it nearly impossible to read. Dur- 
ing the Mesozoic it is thought that the 
Valley was a region of low mountains 
and wide valleys, full of lakes and 
streams. Many earthquakes and much 
volcanic action covered the area with 
flows of volcanic mud and lava, and 
with fragmental material accumulating 
and forming tuffs. Death Valley was 
created as a result of the faulting. 

Death Valley was a desert for a long 
time thereafter, but was later filled with 
water. The lake eventually evaporated 
and the desert reappeared. ‘The only 
major change in the terrain during the 
last few thousand years has been from 
erosion, the accumulation of debris in 
the Valley, and the formation of Ube 
hebe Crater. 
the Indian word for Big Basket in the 
Rock and describes it well. It is an 
inverted cone, half a mile in diameter 
at the top, 800 feet deep, and 450 feet 


eastern 


The last-named was given 
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in diameter at the bottom. Actually it 


is an explosion pit that did not build 


a large cone. The volcanic action that 
caused it probably occurred within the 
last 1000 years. 

The desert is a land of exaggerations 
of blasting temperatures and reports of 
fantastic riches. The riches were not 
the silver lodes expected, but vast min- 
eral salt deposits. As for the tempera- 
tures, they range from delightful fall 
and spring days with warm sunshine, to 
the cool evenings of December and Jan- 
The thermometer seldom registers 
During late June, and con- 


uary. 
freczing. 
tinuing through mid-September, the heat 
is concentrated, though, with highs in 
the 120-degree range. The nights are 
also hot during this time, with tem- 
peratures rarely falling below 85° F. 
Driving through the Valley in summer, 
the metal fixtures of an automobile be- 
come hot enough to burn the skin. 
Perspiration dries almost instantly, leav- 
ing a sandy salt deposit coating on the 
skin. 

November is_ ideal, 
campers will find every facility provided 
at the Encampments. For those who 
don't prefer to camp out, Furnace Creek 
Inn and Ranch at Furnace Creek, where 
the 74-degree water promotes lush vege- 
tation, and the hotel at Stove Pipe Wells, 
provide eating and sleeping quarters dur- 
ing the season—if reservations are made 


however, and 


CAMARADERIE Everyone joins in 
the fun during the ’49cr Encampment 
and shows a spirit of co-operation, as 
seen in this campfire picture. Using 
blankets at night is not unusual in the 
desert during November; were it mid- 
summer, the story would be much 
different. 


PHOTO, AUTOMOBILE CLUB OF SO. CALIFORNIA 
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well in advance. Publications detailing 
a variety of Death Valley lore, facts, 
music and geology are on sale at these 
oases. Proceeds from their sale are used 
for the '49ers organization and help pay 
for the Death Valley Museum that 1s 
under construction. 

It is hoped that the museum will be 
dedicated during the 1960 Encampment 
this November. ‘The land for it was 
donated by the U. S. Borax Company, 
and some State Park funds have been 
used in its construction. Much valu- 
able material has already been collected 
for the building, and many more me- 
mentos are being assembled by a com- 


BREAKFAST Although the _ green 
grass and date trees in the background 
would make one think of a Mediter- 
ranean port, it is actually one of the 
oases in Death Valley—Furnace Creek 
golf course. It is the sight of the artists’ 
breakfast. The creek’s water remains at 
an almost constant 74° F. 


PHOTO, L. BURR BELDEN 


mittee headed by Ardis M. Walker and 
L. Burr Belden. This is just one of the 
pursuits of the Death Valley ‘49ers. 

Another important task is the estab- 
lishment of markers at strategic points 
along the 1849 trails, such as the spot 
at Stove Pipe Wells where wagons of the 
desperate travelers were burned to pro- 
vide fuel to smoke meat of the oxen they 
were forced to slay. There is also the 
Wade Memorial placed on one of Cali- 
fornia’s highways to mark the spot where 
Harry Wade and his distraught family 
found an exit from Death Valley. 
Members of the present ‘49ers have 
made tortuous journeys to retrace routes 
of the early passers, thereby providing 
specific spots for these markers. 

Death Valley National Monument olf- 
ficials and rangers lend assistance to 
travelers who flock in with house trail- 
ers and camping equipment of every de- 
scription. They come over good roads 
that were once ox cart paths and foot 
trails. When they arrive in the desert, 
ample pure water, acequate parking 
space, and sanitary facilities are pro- 
vided; and the roads leading to Death 
Valley and surrounding points of in- 
terest are well maintained. A true spirit 
of camaraderie prevails; new friendships 
are made; many old acquaintenances are 
renewed. 





English spoken in the 
land of wombat and 
Waltzing Matilda is re- 
ceiving a thorough ex- 
amination. Making the 
survey are Prof. A. G. Mitchell, head of 
the English Department at Sydney Uni- 
versity, and Arthur Delbridge, a radio 
commentator concerned with the _ lan- 
ouage under. 25,000 
\ustralians have been recorded and will 
be analyzed and tabulated to indicate 
such qualities as abberations, nasality, 
assimilation, and_ intonation. Note 
will be taken of so-called “broad” Aus- 
tralian and “educated” Australian and 
the drawled, slow, normal or fast tempo 
of talking. When all the _ informa- 
tion has been tabulated it will be fed 
into an electronic computer for scrutiny. 
In a few minutes the investigators will 
know, for example, whether there is 
truth in the contention that Australians 


Australian 
Language 
Survey 


down Voices of 


That 


say the name of their continent “Austry- 

lear” instead of ‘“Austrailya.” The anal- 

ysis of 25,000 voices should have signifi- 

cance for the continent’s total popula- 

tion is about 10,000,000. About one per- 

son in ten in Australia has fairly recently 

come to the country, and this has spurred 
interest in language study. 
x * * 

When satellite telemetry 

Long Range stations informed Robert 

Repair E. Gottfried of Space 

Job Technology Laboratories, 

Los Angeles, Calif., that 

temperature from Pioneer V 

were inaccurate, the engineer was faced 

with a problem. He couldn't grab his 

circuit diagrams and take along a tech- 

nician to repair the malfunction for 

Pioneer V happened to be some 5,500,- 

000 miles out in space. Gottfried, who 


reports 


had helped develop the 11l-pound com- 
ponent that converts Pioneer V's ana- 
log information into binary digits for 
transmission back to earth as numbers, 
set out to analyze the malfunction. He 
began by narrowing down the potential 
trouble points from the 1500 diodes, 
1600 resistors, 1000 capacitors and many 
connections inside the satellite. “To in- 
dicate values for eight variables in se- 
quence, the 10-bit “word” transmitted 
by Pioneer V back to earth is composed 
of four identification bits and six in- 
formation bits. The = identification 
numbers appeared to be all right so 
Gottfried began to scrutinize the in- 
formation numbers. Soon he began to 
suspect that the culprit was a diode cir- 
cuit in the 6-stage counter. (In such a 
counter, each of the six stages can be in 
either of two stages. Change from one 
other indicates the next 
A short in a particular 
would freeze that value, 
diode would result 
transmit a 


stage to the 
higher count. 
diode circuit 
whereas an 

in the failure to certain 
group of numbers correctly.) An open 
diode was found to be the trouble and 
Gottfried formula to find 
which numbers could be transmitted for 
each of the 
These results were then compared with 
data received and the | diode circuit in 
26 which had opened was located. ‘The 
translation 


open 


derived a 


possible malfunctions. 


final step was to devise a 
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The mechanical giant in this picture can dig some 13,000 
cubic yards of dirt per hour and deliver and load it in rail 
Built in Western Germany by Orenstein-Koppel und 
Lubecker Maschinenbau AG and sold in this country by 
Link-Belt Company, the LMG bucket wheel excavator was 
developed early in the ’thirties for excavating overburden and 


Cars. 


brown coal in German open pit mines. 
operating economies have led to the unit’s adoption in other 
parts of the world in a variety of sizes. 
with the 13,000-yard capacity has a wheel 52 feet in diameter. 
Link-Belt will be responsible for all U. S. sales and in addition 
will handle engineering involving high-speed belt muckers. 





Since that time, its 


The one shown above 
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code to show the possible alternative 
value for each of the eight variables. 
Looking over prior, correctly trans- 
mitted data permits selection of the 
right value 


x * * 


Whether or not the adjective 
ubiquitous can be applied to 
the zipper, the manufacture 
discussed in 


More 
About 
Zippers of which 


our July issue, was the sub- 


was 


ject of much discussion in our editorial 
ofhces. A curious item arrived shortly 
after we had gone to press that seems 


Alex 


to bring an afhrmative decision. 


Ek. Spalding, a Winnipeg, Man., lexiog- 
raphy student, has published what he 


calls “‘an adventure and a labor of love.” 
It is a grammar in English of central and 
eastern Arctic (Eskimo gram- 
mars have been published in Danish and 
German, but they were based on Green- 
land and Labrador dialects.) As an aid 
Spalding 


dialects. 


to his grammatical points, 
utilizes a vocabulary which includes sik- 
taktok—meaning, of course, zipper fas- 


tener. 
x * *® 


steel flasks, 
feet in dl- 


\ battery ol 
each nearly 4 
ameter, provided the big 
blast for the U. S. Navy's 
first undersea battleship 
when it joined the fleet recently. Sixteen 
of these giant flasks are ranked in 
two rows of tubes that house the “big 
guns’ of the SSB(N) George Washing- 
ton, prototype of a new class of nucleat 
submarines that will launch Polaris bal- 
listic missiles at enemy targets while lv- 
ing hidden under the sea. Each flask is 
internal pressure 


Polaris 
Boosted 
By Air 


built to withstand an 
of 7000 psig and will be filled with com- 
pressed air. Ihe air serves as the big 
boost that shoves the Polaris free of the 
sub and into the air before ignition of 
its powerful rockets. The flasks are built 
up by Lukens Steel Company from two 
heavy-gauge steel hemispheres _ hot- 
pressed from HY-80 plate, then welded 


together. 
x * *® 


lhe efhcient transmission 


Cryogenic of liquefied gases used for 


Cooling 
Phenomenon 


cryogenic cooling may be 
revolutionized by a_phe- 
recently = dis- 

AiResearch 


Using 


nomenon 
scientists at 
Company. 


covered by 
Manutacturing 
unique, uninsulated lines, AiResearch, a 
subsidiary of Garrett Corporation, has 
transmitted liquid nitrogen at —320° F 
distances greater than 25 feet. 
Previously 6 feet maximum. 
Though the transmission lines have no 
their exterior re- 


OvVveT 
was the 


insulation or lagging, 
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mains frost-free and may be safely and 
comfortably manipulated with the bare 
hands, even though the liquid inside is 
so cold. <A further advantage is that 
flexible plastic lines may be used which 
greatly simplifies the delivery of cryo- 
genic refrigerants to moving elements. 
Illustrated here wrapped about the wrist 
of the demonstrator, the system is con- 
sidered patentable and letters have been 
applied for by AiResearch. 


x * * 


When consolidating verti- 
cal or steep shafts, the 
risk of falling debris often 
makes it necessary to work 
from the top down. The 
rational solution would be, of course, to 
proceed from the mine gallery upward. 
\ Swedish mining company found a 
solution in the form of an “umbrella.” 
It is rubber plug that is inflated to pro- 
vide a resilient shield over the consolida- 
tion crews and is moved up with the 
progress of the work. The plug looks 
like a rubber balloon with a nylon cord 
reinforcement. Its walls are 0.118-inch 
thick, and where added protection is re- 
quired, gunny bags filled with, say, wood 
shavings, can be placed on top of the 
plug. Ihe method was successfully 
utilized for the consolidation of shafts 
up to nearly 600 feet. 


Pneumatic 
Umbrellas 
For Miners 


x *k * 


Our man in Upstate New 
York found him- 
self far above Cayuga’s 
waters, wandering 
the not-so-ivy-covered halls 
of the computing center at Cornell Unt 
and “overheard” the following 


recently 


down 


versity 
conversation: 

“You may have the first play, Sir. I 
I play 


play in square 1, your turn, Sir. 


in square 3, your turn, Sir. I play in 
square 2, which wins for me. Thank 
you, you played well, but the better man 
(machine) won.” As he started to con- 
tinue on his reporting errand, he was 
detained by another fragment of conver- 
sation: 

“You may have the first play, Madam. 
You did not enter your play, please start 
again.” Nonsense, our man thought, but 
with the words “Naughty, naughty. You 
did not play fair last time. If you 
promise not to cheat we can play again.” 
He decided to inspect. It was the dedi- 
cation of the university’s new Burroughs 
220 computer in Rand Hall. The de- 
vice was having fun with the faculty, but 
is now doing a more practical set of 
chores. The unit, with a paper tape 
photo reader capable of reading 1000 
alpha-numerical words per second, can 
eliminate much work. For example, a 
3-inch metal cube at 500° C immersed 
in water at 0° C would require 30 hours 
of mathematical computation per min- 
ute of cooling to chart temperature 
progress mathematically before its tem- 
perature at the core dropped to that of 
the water. Using the 220, it would re- 
quire just 12 seconds to do the same 
amount of calculation. 

There are about 2000 researchers in 
the United States who are familiar with 
the use of computers, and comprise all 
types of scientists. In this way, the 
chance of a major discovery is better 
than in, Russia, where about 400 
mathematicians are gathered together in 
one center located in Moscow aml on 
whom all industry must call to obtain 
calculations. The hourly operating cost 
of the 220 to the various departments at 
Cornell is $150; graduate students and 
others pursuing legitimate research pro}- 
ects are permitted to use it free of charge. 
Incidentally, our man reports the center 
works on a 24-hour schedule to handle 


Say, 


the work load. 





An improved process for 
the reclamation of in- 
dustrial diamonds from 
machine wiping cloths has 
been developed by Spring- 
field (Mass.) Armory. Earlier methods 
generally resorted to burning or decom- 
posing the cloths by acid or alkali to re- 
cover their diamond fragments. The 
new process which is said to be faster 
and more economicai is not only safer 
for personnel handling the chemicals, 
but requires a smaller expenditure of 
matcrials and labor. It salvages 5 to 
9 percent of the fine diamonds formerly 
wasted too. In the system, 1-pound 
lots of diamond-bearing cloths are put 
through an_ ordinary, portable-type 
washing machine, provided with a wire 
mesh screen over a false bottom. Syn- 
thetic detergent is used. The residue 
from the first washing is fused in caus- 
tic solution, cooled and dissolved in wa- 
ter. This oxidizes carbon and tungsten. 
Further washing rinses out the alkali 
before boiling in concentrated hydro- 
chloric acid. The diamond particles are 
separated from the residue after it has 
been cooled and washed. Infused with 
thallous formate and subjected to steam 
bath, the liquid at a specific gravity of 
3.5 releases its diamonds to the surface, 
where they float clear of other associated 
abrasives. The cloths are reprocessed in 
the same manner, but in !/,-pound lots, 
and more diamonds are thus gleaned 
from them. The accumulated diamond 
bits are finally dried and weighed on an 
analytical _ balance. The recovery 
method is reported to be 95- to 99-per- 
cent efficient. 


New Way 
To Save 
Diamonds 


x * & 


The Hertz Engineering 
Scholarship Foundation 
has issued a _ 12-page 
brochure that gives de- 
tails of the group's 
scholarship program. The foundation 
is a nonprofit private institution devoted 
exclusively to the granting of engineer- 
ing scholarships to students interested 
in electrical, mechanical and allied en- 
gineering fields. The publication com- 
pares many of the basic principles of 
the United States’ technical educational 
with the Russians’, and offers reasons 
behind the recent rapid technical de- 
velopment of the Soviets. It also dis- 
cusses the decreasing number of our 
high schoo] graduates who go on to an 
engineering education, as well as the 
100,000 high school graduates who 
yearly fail to go to college because of 
insufficient funds. It is toward this 
large core of “wasted manpower” that 
the scholarship foundation is aimed. 
The brochure also explains how Amer- 
ican industry and individuals might 
help alleviate the shortage and waste of 
scientific and engineering capabilities 


Engineering 
Scholarship 
Brochure 
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by channeling tax deductible funds into 
sponsored scholarships. A copy of the 
brochure may be obtained by writing to 
the Hertz Engineering Scholarship Foun- 
dation, 1314 Westwood Boulevard, Los 
Angeles 24, Calif. 


xk * 


In Los Angeles, Calif., 
the city of The Great 
Smog, International 
Rectifier Corporation, 
Fl Segundo, demon- 
strated an auto that does its bit toward 
an uncontaminated atmosphere. The 
car is an immaculately restored 1912 


Terrestrial 
Solar 
Chariot 


Baker Electric powered by a bank of 
10,000 silicon solar cells on the roof. 
The world’s first sun-powered car is 
largely the work of Dr. Charles Escoffery, 
who led the project for the electronics 
company. The vehicle was built to 
point up the expanding versatility of 
solar energy and the feasibility of elec- 
tric automobiles for city driving. While 
the car is not exactly the thing for turn- 
pike cruising at the moment, it will serve 
as a research tool as well as a successful 
publicity medium. Doctor Escoffery, a 
physical chemist, delivered a paper on 
“Photovoltaic Conversion of Solar En- 
ergy’ to the American Power Confer- 
ence last March. 





Crayon Posters from 


THE four pictures reproduced above 
were drawn by third graders from a 
school in Woodlake, Calif., after they 
had visited the nearby Terminus Dam 
project. Apparently the big shovels were 
most impressive to them. 

The project is a joint venture awarded 
to Winston Bros. Company and Green 
Construction Company, under the co- 
ordination of the U. S. Army Corps of 
Engineers, Sacramento District, and is 
scheduled for completion in April 1962. 


The project is located on the Kaweah- 


River about 20 miles east of Visalia, 
Calif., in the foothills of the Sierras. 
The main structure is to be a rolled 
earthfill dam with a maximum height of 
250 feet and a crest length of 2375 feet. 
An auxiliary dam will be required to 
contain the reservoir at a saddle trav- 
ersed by State Highway 198, which is 
being relocated by another contractor. 
Also of rolled earthfill construction, it 
will have a maximum height of 130 feet 
and a crest length of 870 feet. Included 


Terminus Dam 


~, 


Photos, Winstonian 


in the work is a 1300-foot-long diversion 
tunnel that finishes to 12 feet 9 inches in 
diameter. 

Each dam will consist of an impervious 
central core with outer pervious zones. 
The impervious and pervious materials 
will be obtained from areas upstream 
and downstream from the dams. Rock 
for the random rock zones in the outer 
portion will be obtained from the re- 
quired excavation for the spillway. 

When completed, the resultant reser- 
voir will have a storage capacity of 
150,000 acre-feet, of which 8000 acre-feet 
will be inactive space reserved for sedi- 
ment storage and other project purposes. 
The dam will keep the Kaweah River in 
check and protect the rich farming areas 
downstream, for the not-too-large Ka- 
weah occasionally rampages following 
heavy snows and rain in the Sierras. 
Since 1937, there have been ten major 
floods, the largest being at the end of 
1955 when damages amounted to nearly 
$12,000,000. 
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Kryos 


REEKS had a word for cold, a subject that 
got quite a bit of attention in ancient 
Hellene. From that word, kryos, are de- 
rived such modern ones as cryogenics, cryostat 
and cryotron. The low temperatures they imply 
are literally farther from the original meaning of 
kryos (ice cold) than is ice from steam. The com- 
mon cryogenic fluids (argon, fluorine, helium, 
hydrogen, neon, nitrogen and oxygen) all have 
boiling points more than 300° F below the freez- 
ing point of water. Saturated steam, of course, is 
180° F away from zero—in the opposite direction. 
We know quite a bit more about cold—or more 
exactly, the absence of heat—than did the early 
Greeks. Some of their philosophers speculated, 
for example, that diamonds were ice crystals that 
had been frozen so hard in the cold lands of the 
North that never again would they thaw. Even 
so, however, it’s only been in the last few years 
that engineers have taken an interest in the actual 
workings of gadgets at low-Kelvin-scale tempera- 
tures. Most all of the devices that have left the 
laboratory for experimental commercial use are 
ones that make use of the newly discovered super- 
conductive electrical properties of metals that 
show up when the metals are cooled to tempera- 
tures in the liquid helium range (4.2° K). 


A. THOUGH the cold world of cryogenics has 
only been, until recently, a subject for laborator, 
work, cryogenic principles have been widely used 
for many years in air fractionation plants where 
many industrial gases are produced. The science 
got its start in the eighteenth century gas lique- 
faction experiments of Rumford, Faraday, Joule, 
Rankine, Kelvin (whose temperature scale is de- 
picted on this page), Linde and many others. 

The rate at which these gases are produced is 
often astounding. In May, for example, 1244 
million cubic feet of nitrogen gas was produced, 
111,494 short tons of low purity oxygen and 
52,219,000 cubic feet of refined argon. Prac- 
tically all of these gases and some others, too, 
came from cryogenic air fractionation plants. 

Space age research has also brought about a 
boom in cryogenics. In addition to the testing of 
materials suitable for operation in the chill 
reaches of outer space, the very fuels of our ad- 
vanced rockets are within the realm of cryogenics. 
In this month’s article beginning on page 8 is 
related the story of how liquid hydrogen is turned 
out in tonnage quantities. The primary reason 
that liquefied gases are required in rockets lies in 
the liquid-to-gas ratios of those commonly used. 
One gallon of liquid hydrogen makes 114.3 cubic 
feet of the gas for example, and | gallon of liquid 
oxygen vaporizes to fill a volume of 115.3 cubic 
feet at normal temperatures and pressures. Even 
when highly compressed, the gas to liquid ratio 1s 
such that it would be impractical to carry these 
fuels into space in the gaseous form. | 


Apvances in technology that have made pos- 
sible work at near-absolute-zero temperatures are 
linked quite closely to advances in mechanical 
equipment. Prominent among such items are 
gas compressors. Cryogenics is a field that is 
necessarily based on compressors. The Joule- 
Thompson effect and the method of making a 
gas give up heat by doing mechanical work in 
expanding are the only ways by which the re- 
quired refrigeration in quantity can be ob 
tained. This, of course, presumes considerable 
compressor capacity. Indeed, the means of com- 
ing by the temperatures of cryogenic research are 
removed in degree only from standard refrigera- 
tion techniques. A gas is compressed, cooled to 
remove the heat of compression and then ex 
panded to chill it far below the original tempera. 
ture, just as occurs in refrigerators and freezers. 
By repetitive compression-expansion operations, 
near-absolute-zero temperatures are developed. 
Such techniques, of course, are far from new. 
The problem has been in extending the theory to 
plants capable of producing literally tons of the 
cryogenic gases economically. One of the more 
recent advances in reciprocating compressor tcch- 
nology that has aided this is a single-machine 
frame mounting cylinders for a variety of uses. 
On one, air and nitrogen are compressed, and 
nitrogen is expanded to produce refrigeration 
(returning energy to the compressor crankshaft). 
On another machine, two different gases are com- 
pressed to relatively high pressures in separate 
cylinders while another takes suction at below at- 
mospheric pressure and discharges to atmosphere. 
In the realm of centrifugal machines, a recently 
developed intercooled unit has been applied to 
an air fractionation plant as the main air supply. 
This blower, through an ingenious internal ar- 
rangement of piping, makes possible the usc of a 
single comparatively small 5-stage centrifugal 
compressor to efficiently furnish extremely large 
quantities of air at pressures in the 100 psig range. 


SroRING and handling cryogenic gases have 
applications for compressor equipment too. Vac- 
uum insulated lines are, to date, the best way of 
controlling heat leakage into piping systems. 
Even insulation volume filled with so-called solid 
insulators is evacuated. For the lower tempera- 
ture gases, a unique system is now under develop- 
ment in which other gases with much higher 
freezing points are put into annular spaces sur- 
rounding liquid gas storage tanks. At normal 
temperatures, pressures in the insulation spaces 
are at about atmospheric. When the tank is 
filled with a liquid gas however, the insulating 
gases condense, then form crystals, thus develop- 
ing high vacuum within the insulation space. 
There is, we feel, litthe doubt that cryogenics 
looks to compressed air and gas technology as a 
starting point, as do so many other sciences. 

















Interstage Condensate 


Control System 


TEEL-MAKING requires tons of 

oxygen. At the Clairton (Pa.) works 
of United States Steel Corporation, the 
oxygen generating system utilizes a high- 
pressure, 4-cylinder, horizontally opposed 
compressor, direct-connected to a 
2000-hp, 450-rpm electric motor. Be- 
tween each stage of compression the com- 
pressor has an interstage receiving vessel 
into which the high-pressure gas is ex- 
hausted from the preceding cylinder. 
In making the oxygen generator plant 
automatic, it 1s necessary to detect the 
level of the condensate precipitated into 
the bottom of these receiving vessels as 
the gas is exhausted into the vessels. 
Should the level become too high, pres- 
sure in the vessel would approach that 
of the interior of the cylinder, thus pre- 
venting exhausting of the cylinder into 
the receiver. 

Specifications 
system to monitor the critical levels. 
The system would actuate flushing 
equipment to dispose of the condensate. 
It also was to be corrosion resistant, un- 
affected by high pressures and was to 
fail safe. 


required a detection 


Level-Tek 


The device finally selected was de- 
signed and manufactured by Aeronauti- 
cal Instrument Division, Robertshaw- 
Fulton Controls Company. It is called 
a Level-Tek Capacitance System. It is 
a Teflon insulated probe connected to 
an inductance/capacitance bridge by a 
coaxial cable. The bridge circuit is es- 
sentially a Hartley oscillator. This is 
designed to oscillate under either of two 
conditions: when the capacitance of the 
probe, determined by the dielectric con- 
stant of the material between the body 
of the probe and the wall of the 
container, increases (as would occur 
when the device is to be triggered with 
an increasing materials level); or when 
the capacitance of the probe decreases 
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(as would occur when the level of ma- 
terial falls below the probe). 

How does it work? When the 
terial rises to the level of the probe (or 
falls below its level, depending on the 
circuit used) the circuit begins to oscil- 
late. When this occurs, plate current 
decreases and the relay armature “‘falls 
out.” The relay contacts operate a set 
of indicator lights, while the armature 
actuates an electrical snap switch to con- 
trol external equipment. 

Since no mechanical measuring means 
are used with the level detection system, 
virtually any solid or liquid material can 
be measured. To facilitate this, Robert- 
shaw-Fulton provides a variety of probes, 
including those that will detect stoppages 


Ina- 





Shown is a close-up 


SAFE PROBES 


view of an interstage condensate re- 
ceiver with its two Level-Tek systems. 


The one in the background is the 
normal system; the device above it and 
in the foreground, the safety system. 
Controls and indicators for the entire 
blowdown control system are central- 
ized on a master annunciator board 
(not shown here), part of the master 
control center for the oxygen plant. 
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in feed pipes, flexible probes for vertical 
placement of coarse solids, rigid probes 
for fluid or gaseous measurement, and 
special concentric shields for liquid 
detection. 


Fail-Safe 


Since operation of the Level-Tek sys- 
tem consists of the circuit oscillating and 
thus causing the relay to de-energize, the 
fail-safe properties desirable are inherent 
in the design. Should a malfunction 
occur, the relay would de-energize in the 
same manner as if material level had 
reached the actuation point. Further, 
the probe is self-cleaning, and _ being 
made with Teflon insulation, residue 
remaining will not cling to the smooth 
surface. Hence the probe cannot be 
come coated and indicate falsely. 


At Clairton 


As an added check feature at the U. S. 
Steel plant, two Level-Tek systems are 


installed on each interstage receive! 
vessel. One is the “normal” system; 
positioned slightly above this is the 
“safety” system (see tllustration). 


Should the former fail, the safety system 
would eventually be activated as a result 
of the increasing level of condensate. 
When the safety Level-Tek functions, it 
sounds an alarm and shuts down the 
compressor to prevent equipment dam- 
age. 

The normal probe operates when 
there is sufhcient condensate to warrant 
blowdown by actuating a solenoid pilot 
valve to open a larger pneumatic valve. 
Pressure in the vessel then causes the 
discharge of the condensate. This cycle 
lasts between 0.2 and 0.5 second from 
initiation to closure. 

Probes utilized in 
stalled in the receivers at 
where actuation is desired, 
horizontally into the receivers and in- 
sulated from them. The receiver wall 
becomes a part of the capacitor formed, 
the coaxial cable connecting the wall and 
the probe to the oscillator circuit. 
When the dielectric between 
the probe and the wall increases, grid 
bias of the oscillator circuit increases 
and oscillation starts. With the dielec- 
tric constant of air unity, or one, the 
approach of other material within the 
receiving vessel will cause an increase 
in capacitance between the wall and the 
probe, thus causing operation of the 
circuit to de-energize the relay. 

As a receiver vessel is located at each 
stage of compression at Clairton, and 
since there are four stages in the instal 
lation, a total of eight Level-Tek systems 
are installed, two in each receiver ves- 
sel. Any of the safety detectors will shut 
down the compressor. Each of the nor- 
mal detectors causes its own receiver to 
blow down. 


the svstem are in 
the levels 
extending 


constant 
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Heat 


Exchanger 


Cleaning 


N GENERAL, heavy-duty heat ex; 

changer cleaners are large units that 
must be suspended from a_ frame. 
Erection of the suspension rigging nat- 
urally adds to the time and cost of the 
project. As with maintenance of many 
large components, down time is the big- 
yest problem because every minute the 
machine isn’t working 1s shockingly ex- 
pensive. What was needed was a light- 
weight versatile unit that could be put 
right to work and could do its job 
quickly. 

The Elliott Company's Lagonda Divi- 
Ohio, 
called it the 


air-powered, 


sion at Springfield, developed 


such an instrument and 
5124 cleaner. It is an 
pistol-grip device powered by an Inger- 
soll-Rand IAL Drill. Elliott builds the 
waterfeed attachment, hollow 
of drill attachments. In 


runNS a 


shafting 
and a variety 
use, for example, an operator 
brush on a long shaft through the tube. 


TWO USES 


The large picture shows the Elliott 5124 cleaner in operation. 


SAVING 
WITH 


AIR POWER 
APPLICATION 


Previously used  pistol-grip exchange) 


cleaners have often been unsatisfactory 
because of their tendency to stall, even 
under a light load. ‘his one has enough 
punch to drill through a concrete or 
brick wall but weighs only 7 pounds. 

comes from the drill’s high- 


speed air motor, reduced through plane- 


Power! 


tary gears to a governed maximum of 
This is considered the ideal 
speed for a_ heat cleaner. 
Moreover, the shaft governor provides 
an important safety feature—it prevents 


1500 rpm. 
exchange! 


shaft whippage that ordinarily is de- 
veloped when an air driven cleaner is 
not under load, as when it is first started 
into the tube. 


The 


Ingersoll-Rand driver is held in the right hand; ahead of the operator’s left hand is a 


hose leading into the waterfeed attachment. 


Shafting runs to the brush end. The 


small picture at right shows another use for the air-powered tool, as a tube trimmer. 


Ihere is another advantage to the 
versatile unit. A Jacobs chuck can be 
substituted for the waterfeed attachment 
to drive other accessories. An example is 
a tube trimmer (shown below); it pares 
the ends of condenser or heat exchanger 
tubes after rolling. 





presi 


To PRODUCE more perfect compac- 
tion of stiffer concrete mixes, Ingersoll- 
Rand Company has developed a heavy- 
duty 2’/rinch vibrator called the 10V. 
It is suitable for average building con- 
struction, walls, floor and roof slabs, me- 
dium columns, and light foundation 
work, according to a report from the 
company. A _ 2'/zinch-diameter 17°/¢ 
inch-long vibrating head allows the tool 
to get between reinforcing bars easily. 
Over-all length of the tool equipped 
with a standard 5-foot hose assembly 
measures 84’/s inches. (Other 10-, 15-, 
and 20-foot hose assemblies are available 
as optional equipment.) With air fur- 
nished at 90-psig pressure, the 10V de- 
livers 15,000 vibrations per minute at no 
load and 9000 vibrations per minute at 
full load. ‘/-inch pipe tap hose con- 
nection is provided and use of */:inch 
hose is recommended by the manufac- 
turer. Form 5278 describes the tool 
and delineates its engineering features. 
Ingersoll-Rand Company, 11 Broadway, 


New York 4, N. Y. 


EL eCTRICALLY HEATED CO, man- 
ifolds prevent regulator freeze ups and 
at the same time cut gas consumption 
during welding operations. Different 
sizes are available for use on 2- and 4- 
bottle systems. Each is self-contained 
and is designed to work with any set 
of standard regulators. They come 
equipped with all the necessary fittings, 
gaskets and electrical wiring. Heating 
is accomplished by an electrical element 
built into the manifold. The smaller 
unit, designated WELCO AF-2, has two 


input gas ports and one outlet for con- 
nection to regulator valves and gauges. 
The AF-4 is the larger manifold. It has 


28 


ustrial 
Notes 


four input ports to facilitate higher vol- 
ume welding production in shops and 
areas where built-in carbon-dioxide serv- 
ice is not available. Designed to elimi- 
nate cumbersome 3-part manifolds, the 
AF-2 and AF-4 are reportedly safe and 
simple to work. World Electric Com- 
pany, 1614 Prospect Avenue, Cleveland 
3, Ohio. 


Hos: swivels, featuring steel ball bear- 
ing design, can be used on liquid lines in 
general industrial applications where 
easy swiveling action is necessary. The 
unit revolves freely at pressures to 125 
psig and temperatures to 225° F, it is 
reported. The #20, as it is designated, 
can be used to make piping and tubing 
flexible or movable, or as a swivel con- 
nector on hose to eliminate damu e due 
to twisting. The ball bearing design 
enables the swivel to withstand severe 
radial and thrust forces. Available in 
11/,- and 11/,-inch sizes, the #20 1s 
made leakproof by Buna-N_ O-rings. 
Construction is of bronze and aluminum. 


Ball bearing races are locked in by snap 
rings without hindering the swivel ac- 
tion. Features, illustrations, prices, spec- 
ifications and complete engineering in- 
formation are given in a 2-page bulletin 
—NP 20-E. OPW-Jordan, 6013 Wiehe 
Road, Cincinnati 13, Ohio. 


Ly jECT-O-MIST pneumatic lubricators 
for intermittently operated air cylinders, 
motors, hand tools, etc., are now designed 
with aluminum end bells that overlap 
a short oil sight glass. It is said that this 
provides maximum strength and wear 
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protection to the glass. The standard 
horizontal model, TAR250FM, is shown 
at the center of the illustration. Special 


lead 


design models TVU and TVD for up or 
down air discharge, are shown at left 
and right. Inject-O-Mists are available 
with female inlet and male outlet brass 
adapters in 1/,-, 1/,- and 3/,-inch pipe 
thread sizes. Carlson Products, Inc., 
5309 N. Iwenty-fourth Street, Omaha 
10, Neb. 


ENGINEERS. technicians and execu- 
tives concerned with the expanding vol- 
ume of trade and interchange of techni- 
cal information between the United 
States and Europe will find handy a 48- 
page handbook of reference tables for 
converting U. S. and British units into 
metric units (and vice versa). Of pocket 
size, it has conversion tables in the nine 
areas of temperature, volume, weight, 
liquid volume, pressure, heat units, and 
units of length, surface and production. 
For rapid conversions, the tables have 
stepped-down thumb indexes. The user 
can quickly locate a known valuc in any 
particular table and on the same hori- 
zontal line find the equivalent values in 
the other systems. In addition to the 
tables, five pages of the spiral-bound 
book are devoted to conversion factors 
for length, area, volume, dry volume, 
weights, specific weights, pressures and 
quantities. The cost is $2.56 in the 
U. S.: $2.75 elsewhere. European 
Technical Coverage, Inc., 75 E. Wacker 
Drive, Chicago 1, III. 





“Calm down. If there is a fire in the 
plant we have forms to fill out.” 


COMPRESSED AIR MAGAZINE 





AirorreRATED, hydraulic power 
units with hydraulic pressures ranging 
from 500 to 30,000 psig are available in 
two series for oil and water service in 
operating hydraulic equipment and in 
static and burst pressure testing. hese 
are the SC40-500 with ten models from 
500- to 25,000-psig hydraulic pressure; 
and SC40-600 with eight models from 
1000- to 30,000-psig hydraulic pressure. 
They provide a range of operating pres- 
sures and capacities: from 3 gpm at 500 
psig, to 20 cubic inches per minute at 
30,000 psig. Only 100-psig pressure is 
required for any model pump to attain 
its Maximum performance curve at full- 
rated flow. Pumps in the units can’t 
stall, according to a manufacturer's re- 
port, because of a built-in pilot valve 
that assures positive operation under all 
running conditions. All models in each 
series are compact, light in weight and 
casy to install with only three connec- 
tions required—to air, fluid supply and 
to the work. Iwo pressure ports pro- 


vide ease of control during operation. 


lhe air piston actuating valve is auto- 
matically positioned on the power stroke 
with each cycle of operation. 
assembly itself is precision-fitted to re- 
duce the possibility of leakage and to 
assure operation. SC. Oy- 
draulic Engineering Corporation, 14032 
S. Avalon Boulevard, 
Calif. 


‘The valve 


smooth 


Los Angeles 61, 


Lox (lock-out and exhaust) valves 
were designed to increase safety duri 
repair, maintenance and shutdown pe- 
riods on pneumatic machines. 
of air circuits can be 


vo 
1p 


Segments 
isolated and inac- 
tivated with them, making a portion of 
the machine more safely available for 
servicing, without interfering with other 
parts of the circuit. Installed in the air 
supply line leading to the machine, up- 
stream of any operating valve, normally 
the air flow is right through the L-O-X. 
When it is shifted, air to the machine 
is shut off and the air downstream is ex- 
hausted to atmosphere. The valve can 
then be locked in the closed position 
with a padlock. If a closed-center valve 
is used in the circuit, compressed air can 
be trapped downstream of it. Addi- 
tional lock-out and exhaust valves should 
be installed on each outlet port of the 
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closed-center valve. The L-O-X has 
only one moving part, is locked in the 


open position and designed for a mini- 


It is made in lou 
The area 


Niu pressure drop. 
sizes for * to l-inch pipe. 
through the valve is greater than the in 
terior of the standard pipe for which it 
is tapped. Ross Operating Valve 
Company, 120 E. Golden Gate Avenue, 
Detroit 3, Mich. 


Gioves, designed to reflect 90 per- 
cent of all radiant heat in work where 
high temperatures are involved, have 
leather palms and aluminized asbestos 
backs and thumbs that make them par- 
ticularly suitable for welding and cut- 
ting operations, furnace work, or any 
other operation involving extreme radi- 
ant heat. The backs are a combination 
of asbestos and special heat resistant 


fabric called Scotch-Shield, developed by 
Minnesota Mining & Manufacturing 
Company. Airco is marketing the gloves 
in three styles: a 5-finger carpincho 
leather glove; a 1-finger mitten of green 
heat-resistant leather; and a_ 5-finger 
glove of heat-resistant leather. All three 
will have aluminized backs (excluding 
gauntlet) and thumbs. They are avail- 


able either lined or unlined. Air Re- 
duction Company, Inc., Air Reduction 
Sales Company Division, 150 E. Forty- 
second Street, New York 17, N. Y. 


For PRECISE timing and cycling of 
automated machinery or semiautomatic 
work functions with air or electricity, a 
Minimatic Sequence Programer (MSP-1) 
is ideal. According to the manufacturer's 
2-page bulletin, No. 360, the unit is 
supplied with eight I-piece phenolic 
cams in any combination of eight stand- 
ard degrees of rotation cuts—or uncut for 
the buyer’s own machining, or special- 
cut at a nominal cost—plus an Allen 
wrench for cam adjustment. Its mount- 
ing bracket accommodates eight Clip- 
pard cam followers and air valves, plus 
many types of small snap-action electrical 
switches. Individual cams are quickly 
adjusted with a single set screw in the 
hub, and the unit may be powered with 
any small geared-down motor develop- 
ing 10 inch-pounds, or more, torque, or 
may be driven directly from the machine 
it is controlling. With proper valving, 
the unit can control large pilot-operated 
valves, or can be connected directly to 
air cylinders. Clippard 
Laboratory, 7390 Colerain Road, Cin 
cinnati 39, Ohio. 


Instrument 


Two industrial diamond drills with 
optional, interchangeable air and elec- 
tric drives, have been introduced by E. 
J. Longyear Company. The “330” is a 
swivel type of 6-inch capacity that drills 
holes at any angle through reinforced 
concrete, brick, tile or stone. It swivels 
in two directions, raises and lowers on 
a column attached to its base, or can be 
taken off its base and mounted on a 
column or horizontal crossbar. Model 
“305” is a lightweight vertical hole drill, 
also of 6-inch capacity. For horizontal 
drilling, the screw feed mechanism can 
be removed from the base and anchored 
to the wall. Air motors rated at 350- 
1500 rpm, 60 rpm, and 90-psig pressure, 
or electric motors rated at 350-1000 rpm, 
110 v, can be used. The air-powered 
units were developed because of the 
vreat need for diamond drilling in re 
chemical plants, and in 


fineries and 





“Game almost over?" 





plants and on construction jobs where 


compressed air is the primary source ol 








“a 


tool Ihe illustration shows a 
\iodel 530” equipped with an alr 
motor. fk. J. Longyear Company, 76 


S. Eighth Street, Minneapolis 20, Minn. 


power. 


R ADIOAC TIVE compounds have been 
cataloged in Schedule F, available from 
Nuclear-Chicago Corporation. The bro- 
than 400 radiolabeled 
dozens of 


more 
including 


chure lists 


compounds, new 
items. which are available in 
LEC license-exempt 223 


carbon-I4. 79 sulphur-35, 1p phosphorus- 


many ol 
quantities. 
32, and 
are cataloged with prices and quantity 
High-intensity and 


12 tritium labeled compounds 
cdliscounts. beta 
vamma sources for thickness gauging, ra- 
diography, clinical therapy, and research 
projects are also described. Low-cost 
license-exempt radionuclide kits for stu- 
dent use and radioactivity standards are 
Nuclear-Chicago Corpora- 


Nuclear 


included. 
fron, 359 E. Howard Avenue at 


Drive, Des Plaines, III. 


Pio LO-MECHANICAL = duplication 
is a process by which thin metal stamp 
ings, either in small or large lots, can be 
sheet material. 


from soaany 


cy 


(Dayton Rogers, the developer, indicates 


that at present the limit is 0.005-0.085- 
stock thickness, with a maximum 


produced 





inch 


30 


area of 20x20 inches.) ‘The make-ready 
for the production of such parts some 
times runs as low as 5 percent of conven- 
tional tooling. There is no limit in the 
detail that can be Lhe 
make-ready is so flexible that on reorders 
contour and detail changes can be made 
Secondary operations can 
forming and 


blanks, 


no dis- 


introduced. 


for about S4. 
be introduced, such as 
however. on all flat 


with 


drawing: 
definite 
tortion whatsoever, with a high degree 
[he stampings 

Samples of 


flatness 1s assured 


ol accuracy at all times. 
are completely burr tree. 


the work are shown in the illustration 
at the bottom of the preceding column. 
Manufacturing Com- 


\linn. 


Dayton Rogers 


pany, Minneapolis a 


Liou OXYGEN handlers will be 
pleased to hear of a special garment 
that can be worn on the job with salety. 
When the U.S. Marine Corps discovered 
last vear that a Vinvl coated glass cloth 
used In aprons was impervious to liquid 
oxygen as well as being acid and abra- 
sive resistant, M. Setlow & Son Inc., de 
veloped its garment of the same fabric. 
It offers complete coverage for the head 
and body. Ihe suit down the 
back, and has a hood that can be slipped 
Full details 


opens 
forward when not in. use. 
be obtained from. the 
g Sons Inc.. 13] 
Haven, Conn. 


may company. 


M. Setlow 
Street, New 


Chestnut 


Const RUCTION, optional acces- 


sories and complete specifications of 
Conoflow’s Series LB control valve ts 
viven in Data Sheet No. 101. It de. 
scribes the LB valve as a single-seated, 
split-body unit with a powerful pneu 
matic cylinder actuator and built-in po 
light shutoff is guaranteed by 


inch 


sitioner. 
the manufacturer, in all 
through 6 inches—regardless of the oper 
ating variables. Other features include 
a choice of flange connections for every 
requirement, a_ liftout ring, and 
piston lipseals that assure bubble-tight 
sealing. Requests for the 2-page sheet 
should be addressed to the manufacturer. 
Conoflow Corporation, 2100 Arch Street, 
Philadelphia 3, Pa. 


SI7CS—” { 


Seal 


U xions with a fast make-and-break 
feature that speeds and simplifies instal 
lation and maintenance of pipeline 
systems—as required by oil drillers, pe- 
troleum processors, chemical producers, 
and many food processors—have been 
developed for 4000- and 6000-psig work 


‘Thev have a full 3-pitch 


ing pressures. 
acme thread that turns easily. 
ing clogged by foreign matter, and can 
In addition to pro 


resists be 


be cleaned quickly. 
viding easier make-and-break, the acme 
considerably 


thread withstands more 


physical] abuse than a conventional vee 
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thread, according to officials of Clayton 
Mark. 


have a combination seat. both rubber-to 


Lhe 6H000-psig-pressure uUnLONS 
metal and metal-to-metal, to assure long, 
trouble-free service life in high-pressure 
Phe rubber seal is replace 
be aflected by 


applications. 


able if it should Wear ol} 


products handled. The other unton has 
only, and is not 
illustrated here. Clayton Mark ¢ 


Company, 1900 Dempster Street. Evans 


a metal-to-metal seat 


ton, Ill. 


SPEEDCAI is a small crawler tractor 
with a hydraulically operated bucket that 
can replace hand unloading of foundry 
sand, salt, grain, chemicals, and othe: 
bulk from box or othe 
confined lhe 
plenty of power to operate in and dig 


material cars 


areas. design gives 1! 
into anv material, it Is reported. B 
cause ol x 84 inches 
the Speedcat Low Lift can be operated 
prevent thre 


its small size—4] 


wherevel! space limitations 


use of large clumsy equipment. Loader 
models are also available. A tree colon 
circular describes these unique tractors. 
Vicad Specialties Comp my, Tractor Di 
vision, IT R-130, 4114 N. Knox 


Chicago 41, III. 


\venue., 


Conmprt SSED AIR has its long list of 
useful applications, but like anv othe 
has its dangers 


medium, also 


these is the flyback of 


powe! 
One of 
metal chips, dust, or cuttings during the 


wood Ol 


cleaning of machines, work tables and 
the like with 


Saf-IT-Air is said to eliminate this hazard. 
action 


blow guns. 


pneumalh 


It features a cyclonic whirling ai 
that, the central 
concentrated air stream, forces particles 
effect, this 


in conjunction with 


down and to the sides. In 
sets up a conical shield of high-velocity 
air between the particles and the opera 
tor, preventing flyback. Chips, dust and 
other waste won't rise more than | inch 
above the surface when the gun is prop 
used, according to a report from 


Cleaning 


erly 
the manufacturer. 
be done with a single pass because ol 


jobs can 


the gun’s multiple orifices, thereby sav- 
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ing time and = costs. The pistol grip 
unit is cast in one piece and although 


it is designed to operate on pressures 


ranging from 30 to 100 psig, it has been 


successfully tested to a pressure ot 200 


psig. kach blow gun is complete with a 
1 -inch NPI an and 1s 
vuaranteed for a veat I. VV. Nielsen 


Inc... 575 Hope Street. Stamlord, Conn. 


female inlet 


Instruction... 


Drilling Blasting 


sored by the mining departments of the 


and ‘ MLpOsta, 


Spor 


University of Minnesota, Pennsylvania 
State University and the Colorado School 
of Mines, are held biannually Phe next 
October 17-19 at Golden, Colo. 


Phe agenda includes papers that will be 


will be 


of interest both to the practical man in 
the field and to the 
third in al 


academic individual. 


I his 1s thre SCTICS ol ten con 
claves devoted specifically to production 
\ commiuttee that 


the 


drilling and blasting. 


includes representatives of three 
sponsoring institutions as well as a num 
the 


Further information may be ob 


ber from industry is working out 
details 
tained by writing to the chairman of the 
Organizing Committee, Drilling and 
Blasting Svinposium, Colorado School of 
Mines, Department of Mining Enginees 


sate, Csolden, Colo 


Films... 


Millions On The 
film 
problem 1S 


l6-mm. sound 
trathe 


avallable on a 


Vlove.a 


and-color about America’s 
congestion 
lree-loan basis to community groups lo 
cated within a 75-mile radius of cities 
with a population of 75,000 or more. It 
asks the question: W ull you continue to 
pay the high price of trafhe congestion, 
with co 


lhe 


price we pay Is high, costing Americans 


or will vou’ live modernly 


ordinated public transportation? 
billions of dollars annually in depreciat 
ing business and real estate values, lost 


man-hours and immeasurable personal 
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costs and discomforts. The key to re. 
moving the horn-honking traffic, as this 
film points out, is the movement ol 
Several dramatic 
examples show rapid transit 
out-lying parking areas, and modernized 
rail and facilities. The 
presented by General Electric Company 
amd was produced by Wilding, Inc. 
Prints may be obtained from Association 


people—not vehicles. 
vehicles, 


bus movie 1s 


Films’ distribution centers located at: 
sroad and Elm Streets, Ridgefield, N. J.; 
561 Hillgrove Avenue, La Grange, IIL: 
1108 Jackson Street, Dallas, Tex., and 799 
Stevenson Street, San Francisco. Calif. 


the 
permanent 
‘The 16- 


mm. sound-and-color, 22-minute motion 


[deal Siory 1s about 


world’s 


Transport 


longest—51!/., miles- 


transport belt convevor svstem. 


picture shows all phases of construction 
of the unique conveyor system from sun 
vey and site clearance through operation, 
including some interesting aerial shots. 
Phe all-weather conveyor winds through 
the Oklahoma countryside in the shape 
of a giant letter “S” carrving limestone 
L000 
Company s 


shale at a rate ol tons an 
hour from Ideal 


quarry in Lawrence to its plant in Ada. 


and 
Clement 


[his is the first major convevor installa 
tion supported by prestressed concrete 
and is made up of seven 
separate belt arranged to 
feed onto each other consecutively. One 


leneth, 


structures 
CONNVCVOTS, 
convevor, almost 2! ' miles in 
is the longest single-flight ever built and 


The 


highways 


required a belt 4!/. miles long. 


conveyor system crosses two 
and the Santa 
It was designed and furnished by Link. 
selt turnkey Re- 


quests to borrow the film on a free-loan 


Frisco and Fe railroads. 


under a contract. 
basis can be sent on company letterhead, 
to Link-Belt Company, Department PR, 
Prudential Plaza, Chicago 1, Hl. 


000 Lives is a dramatic film about 


the 
rescue breath tec hnique. 


mouth-to-mouth 
This 1317, 
demon 


newly approved 


minute. color-and-sound — film 


strates both the mouth-to-mouth and the 


RT, 7 
PN SK 


3} 


Se 
a 


<6 saee 
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te 


. « « what do you mean, ‘How did | 
know the order was short 18 pieces?’ "’ 


AAF 
Multi-Duty 
Filters 
Assure 
Clean Intake 
Air 
Automatically 


~ 


Type CMS Multi-Duty for air 
volumes of 3000 CFM and up. 


When your engines and compressors 
are protected by AAF Multi-Duty 
Self-Cleaning Filters, you Anow that 
intake air is clean. 

Uniform air delivery, constant eff- 
ciency, low operating resistance and 
infrequent maintenance are ‘“‘musts” 
for true dust protection. Multi-Duty 
measures up on every count because 
this filter keeps itself “fit” through 
continuous self-cleaning action. 
Would you like more information? 
Write today for our 16 page illus- 
trated catalog. 


AAT 


] ae Ai Litter 


COMPANY, INC. 
402 Central Avenue, Louisville 8, Kentucky 


American Air Filter of Canada, Ltd., Montreal, P. Q. 


dl 





| mouth-to-airway techniques of resuscita- 
tion, and shows why these methods are 


| 7 sate a 2 _ far superior to previously used manual 
= ve methods. Mentioned in the Bible but 


—— if s | & | ) overlooked until recently, the technique 

ae SEALS _—— ek” Re is now the official life-saving method 
P- “t — Fe anil adopted by the American Red Cross and 

ARE Tih) idadal, o . ne “iei eat | . the armed forces of the United States. 
4 ae x « | It is reported that it can save 50,000 lives 

T0 FIT iid JOB : So needlessly lost each year through as- 
‘ Pe. phyxiation. Underwritten by Johnson 


& Johnson and produced by M P O as 
an educational public service program, 
the film is aimed at as many viewers as 
possible to teach them the simple rescue 
techniques. Prints may be obtained on 
a free-loan basis from Association Films, 
Inc., distribution centers located in the 


Whatever the machine . . . whatever its following cities: Broad at Elm streets, 
job . . . you can bank on it for abundant Ridgefield, N. J.; 561 Hillgrove Avenue, 
power at the speeds consistent with low La Grange. Ill.. 799 Stevenson Street 
fuel and upkeep cost. Continental's ruggedness and rightness of design a ae Be aire gpl ; 
are helping to build prestige for more and more of San F rancisco, Calif.; and 1108 Jackson 
the leading builders of specialized power equipment. Street, Dallas, Tex. 
it's wise when buying equipment of this type, to 
choose a make with dependable Red Seal power— 

me power backed by specialized experience dating 
——. my power ba Books... 



























Rarely will you find an item of industrial, 
construction or road building equipment 
that won't run best and cheapest on 
Continental Red Seal power. The reason 
lies in specialization—in Continental's 
long-standing policy of engineering each 
model precisely to the work to be done. 


Problems of Low Temperature Physics 
and Thermodynamics (published — by 
Pergamon Press, Inc., 122 E. Fifty-fifth 
Street, New York 22, N. Y.; 4 & 5 Fitzroy 
Square, London W. I, England; 24 Rue 
des Ecoles, Paris V, France: or Am Salz 
haus 4, Frankfurt, Germany) consists ol 
the proceedings of the meeting of Com 
mission I of the International Institute 
of Refrigeration at the University of 
Delft, The Netherlands, in 1958. One 


hundred eighty scientists from fourteen 
iz countries conferred, presenting is 


yapers. The general subjects covered 
g 


VI AIN TENANCE “> include cryogenic apparatus; thermom 
w etry, the disturbed crvstal lattice, and 


transport phenomena mn liquids and 
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AVAILABLE EVERYWHERE 
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up from the air system by the moving gases. The volume its profusely illus 
air stream. This entrained debris is a trated with charts, graphs and illustra 
sure source of trouble if allowed to tions, and each paper is followed by 
enter your air operated equipment. bibliographical references. 344 pages 


An Adams Poro-Stone filter is scientifi-  ©08t $11.50. 


cally designed for maximum separating 
efficiency. Centrifugal forces trap Rock Drill Data (published by Com 
entrained solids and liquids in the pressed Air Magazine Company, 942 
exclusive interior shell slots. They then 
drain into the lower liquid chamber for 
periodic removal. The gas then is com- 
pletely cleaned as it diffuses thru the 
minute voids of the Poro-Stone element. 


Memorial Parkway, Phillipsburg, N. ].) 
is designed for mining and construction 
engineers and others concerned with 
drilling rock who need a compendium of 
; information at their fingertips. The 
Throughout their operating range, they book was written by the i FE. H 
require only 12 PSI pressure drop—a 
negligible reduction from line pressure. 
Virtually no maintenance or servicing is 
required — assuring continued cost cut- 
ting, trouble free air. 


Dickenson, a rock drilling expert for 
Ingersoll-Rand Company who spent a 
lifetime studying drilling methods 
throughout the world and putting on 
paper what he learned. Ted Slager, Jr. 
mining engineer and rock drill publica 





Adams Poro-Stone air filters are avail- 
The majority of air tool down time and able from stock in a wide range of sizes. ll | “ag, sae sal 
maintenance cost can be traced directly Find out today how they can eliminate oe specialist for on out mm Beal 
to dirty compressed air. Rust, pipe scale your compressed air problems. Write form. It is broad in scope but presented 


and other foreign materials are picked for Bulletin 117. in a concise, easy-to-read manner. 
Reviewed at publication by the editors 


of the nation’s foremost mining and con 


R. P. ADAMS co., INC. struction magazines, the volume is rated 


209 East Park Drive - Buffalo 17, New York the “first really useful” collection of its 
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type to be published. Divided into 41 
chapters, the work begins with a brief 
history of the rock drill, tracing its de- 
velopment from J. J. Couch’s cantanker- 


ous, steam-driven behemoth of 1849 to | 
the efhcient efforts of today’s drill engi- | 3 
neers and metallurgists. Next, comes a | . 


briet classification of rock, a word about | 
hole spacing and explosives, two chapters | 


that classify drills and explain part 
names, and a succinct chapter that tells | = 


the reader how a drill works. 

[hen the book gets down to the busi- 
ness of mining, tunneling, excavation, 
demolition, and quarrying. Procedures 
are given for using Jackhamers, Jack- 
drills, stoppers, paving breakers and rock 
bolting equipment. Moving to larger 
machines, the volume explains the 
proper use of wagon drills, crawler- 
mounted drills and big rigs such as the 
Crawlmaster, Drillmaster and Quarry 
master. Line-hole work, drilling and 
broaching, and submarine drilling have 
their own chapters. There is anothe: 
section about calyx and wiresaw drills, 
another about tugver hoists. Detailed 
chapters go into flong-hole drilling, 
practices in high-speed tunneling and 


tvpes of tunnel ventilation. [he Increase dependability and accuracy of 
00k the 1. proceeds to the problem measurement and control in your system by 
of drill maintenance. Ihe reader is specifying a dependable Trinity Heat-Les 
told how to properly select and esti Dryer. These amazing dryers, operating on 
mate the bits and rods needed for a job. a principle so simple, yet so efficient, are 
Drill steel is covered in a_ separate establishing unparalleled operating records 
chapter as is the shop for properly main in over a thousand installations. 
taining bits, steels and drills. Complex- 
ities of rod making and bit regrinding 
are explained, followed by data on drill 
upkeep, air requirements, and lubrica 


rns or te! ee hry wu om | % Completely eliminates costly electric or 
: > - ( Ss commonly, a = 
chapters deal with roubles Ccommont — ee steam heaters 


encountered in drill operation; non- pie 3 
standard drill mountings- chielly jum- | Po 3 : dp Medeemets _— - a 
bos; and dust and fog produced in drill- i 

ing. Personnel who work outside the | : ge - * Low installation costs 

U.S. will find useful a chapter that lists | ieee ase. 

rock drill terms as they are known in age Sey ae x Low operating and maintenance costs 


Brazil. France. Mexico and Peru. The 


% Low initial cost 


final chapter contains 39 tables valuable *% Built-in safety system provides dry air for 


to the driller in the field, ranging from - extended period after power failure. 
logarithms to a table giving dollars = , 


_ . , s290 3 = 
wasted per month by a | 32-inch air Tonite MeatAee Oevere. we exalt 
leak. An excellent index, listing page able in standard models ranging 
he f 939 hie nds the from 2 SCFM to 5000 SCFM. Units 
numbers tor 2oyv subjects, ends the pub- up to 200 SCFM are available from 


lication. Hardbound black leatherette, stock 


399 pages. Cost, $3. 
, ALSO HEAT-REACTIVATED DRYERS 


~ Trinity also offers a complete range of capacities 
C ¢ zs ' in heat-reactivated type dryers of an advanced 
CONFERENCE 10 AM COP CNCS design, offering the greatest economies and 
. TOPIC: *, ROOM performance for this type dryer...WRITE FOR 
NEED TO REDUCE nee a COMPLETE TRINITY DRYER AND ACCESSORY 
pp sani ll ‘ bee m TECHNICAL MANUALS... 

OM; CE. , 


° - 









































{ ul World leader in dry gas/air systems 


Heat-Les Dryers @ Heat-reactivated Oryers 
Thermocouples and Thermowellils 


ee , TRINITY EQUIPMENT CORPORATION, CORTLAND, NEW YORK 
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Great names~—that made 
Teal Taliiilemiiiie-tilelam™ elel-t-J[ eo) (-3. 


Bernoulli’s Principle: “The 
pressure of a fluid, either liquid 
or gas, decreases as velocity in- 
creases and increases as veloc- 
ity decreases.” 

Daniel Bernoulli (1700-1782) 


For more than 35 years, Air-Maze has special- 
ized in the filtration of liquids and gases. And 
although Bernoulli lived more than 200 years 
ago, our engineers must take into account his 
discoveries in designing and developing new 
products for industry. 

From crawler tractors to jet aircraft... from 
gear cases to modern air-conditioned buildings, 
Air-Maze filters are keeping equipment running 
better and longer by keeping it clean and free 
from damaging contaminants. 

Shown below are representative products de- 
veloped by Air-Maze engineers to solve special- 
ized filtration problems. If your product involve. 
any gas or liquid that moves, Air-Maze can help 
you. 





Air-Maze Oil Bath stack type air filters com- 
bine air intake protection with low pressure 
loss and longer intervals between servicing. 


Only Air-Maze Dry Type 
air filters have the exclu- 
sive Dry-Maze washable, 
non-paper element. Lasts 
indefinitely. 


OTHER AIR-MAZE PRODUCTS: Air Filters * Liquid Filters 
Intake Silencers * Exhaust Spark Arresters * Breather Filters 
Oil Mist Eliminators 


LMG LUV AVAF 


CLEVELAND 28, OHIO 
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A SUBSIDIARY OF ROCKWELL-STANDARD 


FROM FORGING 
TO FINISHED 
PRODUCT 


NATIONAL FORGE HANDLES THE COMPLETE JOB. 





SPECIALIZING IN: 


e Steel Making 

e Open Die Forgings 
e Machining 

e Hollow Boring 

e Heat Treating 


e Flame Hardening 

e Chrome Plating 

e Nitriding 

e Crankshaft Manufacture 
e Crankshaft Reconditioning 


For high quality production and one source 
responsibility, for the complete job call National 
Forge — specialists for over forty years in com- 


mercial forgings. 


NATIONAL FORGE COMPANY 


IRVINE, WARREN COUNTY, PENNSYLVANIA 


Here is the pair 
for clean, dry 


WRITE FOR 
BULLETIN 
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x The Johnson Corporation 


=~ 830 Wood Street @ £Three Rivers, Mich. 
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To 90,000 Ib/hr . . . Type VP—-A compact, economical, natural 
circulation, package boiler for the majority of industrial 
requirements. Steam capacities from 4,000 to 90,000 lb/hr; 
pressures to 700 psi; temperatures to 750 F. Most sizes 
shipped complete with firing equipment for oil or gas, set- 
ting and forced draft fan arrangement. 


GOODFE 


To 50,000,000 Btu/hr .. . Type HCC — High-temperature water 
boiler, shop-assembled, widely used for large-scale, eco- 
nomical heating of commercial and industrial installations 

including many military air bases. Controlled circula- 
tion, pressurized oil or gas-fired from 10 to 50 million Btu; 
coal-fired to 40 million Btu. Field-assembled units to 300 
million Btu. 
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To 120,000 Ib/hr . . . Type PCC —Shop-assembled controlled 
circulation boiler providing high output and high tempera- 
tures in a compact, high-performance unit. Capacities — 
80,000 to 120,000 lb/hr; pressures to 1,000 psi; tempera- 
tures to 900 F. Designed for minimum installation, opera- 
tion and maintenance costs. 


“a 
2%,” 
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; 
To 50,000 Ib/hr . . . Type WCC — Shop-assembled. Utilizes 
waste heat from open hearths or chemical processes. C-E 
controlled circulation design obtains big boiler perform- 
ance from space-saving units. Capacities to 50,000 lb/hr— 
and up, depending on waste heat conditions—with pres- 
sures to 450 psi and temperatures to 750 F. Capacities of 
field-assembled units are virtually unlimited. 


shop assembled to 120,000". capacity 
Designed for Industry by UTILITY-BOILER ENGINEERS 


C-E shop-assembled boilers are available for a wide range 
of industrial, commercial and institutional applications. 
They are produced by the same C-E engineers who design 
the world’s biggest and most efficient utility boilers—with 
capacities to 4,000,000 lb/hr and pressures to 5,000 psi. 
For the most economical solution to your steam or high- 
temperature water problems, write to C-E, outlining your 
requirements. Catalogs are available. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; 


COMBUSTION 
ENGINEERING 


Combustion Engineering Building, 
200 Madison Avenue, New York 16, N. Y. 
CANADA: COMBUSTION ENGINEERING-SUPERHEATER LTD. 


C-277-A 


PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS ; SOIL PIPE 
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WHAT YOU SHOULD KNOW 
ABOUT AIR TOOL UPKEEP 





Ordinary oil 


separates from water 


i ain 


NON-FLUID OIL 


. ~ _checistereo 


is compatible with water 


Lntil the mtroduction of NR Grades of NON-FLUID 
OIL, users of all types of pneumatic powered units have 
fought a losing battle with the moisture content of all 
compressed air. No regular oil worked with this mois- 
ture; it was a constant fight with power and efficiency 
on the losing side. 


NR Grades work on the logical principle, “if you can’t 
lick, it join it.”” Our specially designed and engineered 
grades for pneumatic service form a permanent emulsion 
with this airborne moisture, thus eliminating the nor- 
mally accepted sticking, gumming and rusting. That’s 
why pneumatic tool manufacturers use and recommend 


the NR Grades of NON-FLUID OIL for their tools. 
Write for Free Testing Sample and Bulletin No. 550. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


292 Madison Ave., New York 17, N. Y. 
WORKS: NEWARK, N. J. 


WAREHOUSES 
Charlotte, N.C. Springheld. Mass. 
Atlanta, Ga. Greenville, S.C. Greensboro, N.C. 
Columbus, Ga. Chicago, III. Detroit, Mich 


Also represented in principal industrial centers, including Pittsburgh, Pa., Cleveland and 
Cincinnati, Ohio 


NON-+4LUID OIL is not the neme of a genera! class of lubricants, but is a specific 
product of our menufacture. So-called grease imitations of NON-FLU/D OJL often 
prove dangerous and costly to use 


Providence, &.! 


Birminghem, Ala 
St. Louis, Mo. 
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Oil from heavy-duty com- 
pressors clogs ordinary ball- 
float traps—but not an 
Armstrong inverted bucket 
trap. The diagram at right 
shows how it handles even 
heavy oil. 

(Warning—even an Arm- 
strong will not handle oil- 
water emulsions described 
as “warm peanut butter’’. 
@® Handles Dirt— No dead 
spots for dirt to collect. Dirt 
stays in suspension, won't 
settle on valve or seat— 
they’re at top of trap. 

e Trou ble-Free Con- 
struction—Stainless steel 
working parts; heat-treated 
chrome steel valve and seat, 
lapped to a precision fit. 

@ Flexible Installation 
Installs above or below unit 
being drained, because of air 
bleed. Slight air loss (7-10 
cu. ft. /hr.) costs only about 
a penny a day, figuring air 
at 6¢ per 1000 cu. ft. 

® Low Cost, High Capac- 
ity —On a size for size basis. 


STOP UP THIS 














CLOSED OPEN 
How it Works 
CLOSED: Oi! collects on top of 


water in trap. Air in trap floats 
bucket. Valve held closed by 
pressure 

OPEN: When woter displaces air 
in bucket, bucket sinks, pulls on 
lever and opens valve. Oi! floats 
out along with condensate 


SEND FOR BULLETIN 


Bulletin No. 2024 shows how to 
select air traps for any job. Also 
gives complete data on all Arm- 
strong air traps. For a copy, call 
your local Armstrong Represent- 
ative, or write: 


ARMSTRONG MACHINE WORKS 


8854 Maple Street, Three Rivers, Michigan 








The Engineer, The Superintendent, The Operating Man 


CAMERON PUMP OPERATORS’ DATA: 
Contains practical information covering the installation, 
operation and maintenance of centrifugal pumps. 


CAMERON HYDRAULIC DATA: 
Covers data useful in work involving the handling of 
liquids, steam, and water vapors. 


Cameron Pump Operator's Data.............--$2.00 
Cameron Hydraulic Data............++00+000+$3.00 


For Sale By: 


COMPRESSED AIR MAGAZINE 


942 Memorial Parkway 
Phillipsburg, N. J. 


TWO 
HANDY 
REFERENCE 
BOOKS 
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E. J. Petrillo's Yonkers Contracting Co. speeds drilling of 32 million yard cut at Jugtown Mountain with three Ingersoll-Rand Crawimasters. 


new SUPER-POWER crawler drills 


help move Jugtown Mountain 


In one of the largest highway road cuts east of the Missis- 
sippi, a 31/2 million cubic yard “bite” is being taken out of 
Jugtown Mountain near Phillipsburg, N. J. The 117-ft deep 
cut requires removal of a million and a half cubic yards of 
granite gneiss—and the heavy drilling is being done by three 
of Ingersoll-Rand’s new hydraulic-feed Crawlmaster drills. 


Purchased for this job after competitive tests, the Crawl- 
masters are putting down 41/2” holes 18 to 20 ft deep spaced 
on a 9 x 10 ft grid. Using the new D-525 drifter with 51%” 
bore, they easily out-drilled two 512” bore machines and 


One of the Crawimasters makes short 
work of angle-drilling a larger boulder. 


x 4 “: 
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are heavier and more ruggedly built throughout. Outstand- 
ing features include constant-pressure hydraulic feed and 
retraction, throttle-controlled reverse rotation, hydraulic 
tower positioning from vertical to horizontal, rugged tractor- 
type crawlers with enclosed gear drive from two 1114-hp 
air motors, and four 30” stroke hydraulic leveling jacks. 
Capable of percussion, rotary or Downhole drilling of 4” 
to 642” holes at any angle, the Crawlmaster is the most 
rugged and versatile machine of its type ever developed. 


Supplementary drilling on steep slopes is done by six 
Crawl-IR drills and all air for the project is provided 
by one 900-cfm and six 600-cfm Gyro-Flo portable com- 
pressors. 


Ask your Ingersoll-Rand engineer for the complete 
Crawlmaster story—or send for Bulletin 4211. 


— 
Ing ersoll-Rand 
‘Gus 


32A5 11 Broadway, New York 4, N. Y 








A CONSTANT STANDARD OF QUALITY 
IN EVERYTHING YOU 
NEED FOR DRILLING ROCK 
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FROM WESTINGHOUSE 


— 
S77) 
s 


LNM0/Si rotors let you match the full 
capability of the motor to the job— 
with complete safety—absolute confidence 


Our Marketing Manager says: 
e ‘“‘You can match the motor to the load ... use all the motor you 
are paying for. 
e Provides positive protection based on winding temperature .. . not 
load current and/or power supply fluctuations. 
e Eliminates time and expense of changing winter-summer heaters. No 
nuisance tripping, it’s fail-safe...” 


Our Engineering Manager says: 

“With the breakthrough development of the Westinghouse Positive Tem- 
perature Coefficient thermistors, for the first time we can provide inherent 
protection against motor failure caused by excessive heat. The solid-state 
thermistors buried in the windings instantly sense excessive heat from any 
cause and simultaneously warn of trouble or automatically take the motor 
off the line. Thus, motor protection is placed where only true motor pro- 
tection can be. . . in the windings.” 


Call your Mr. Westinghouse for the application of a Guardistor* motor 
to your drive requirements. . . write for Questions and Answers About... 
Guardistor (B-7876). Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. *l'rade-Mark 


Unlike remotely located sensing devices, Ever alert PTC thermistors constantly 
PTC thermistors are buried in the wind- totalize temperature, statically trigger- 
ings of the Guardistor motor, instantly ing an action only if critical tempera- 
equating all temperature factors. ture is reached. 


MOTOR & GEARING DEPARTMENT 
YOU CAN BE SURE...1F ITS 


Westinghouse 











FLOW 
CONTROL 


Air or 
Liquid 
CONTROLLED 
BEST 


with 

New Jersey 
METER 
UNITS 


Factory R 


UNLOADER 
VALVES 


any age 











any make 








any condition 





Flow control problems stop being problems when 


e AIR METERS you specify New Jersey Meter Units. Air Meters, 


One day is all it takes to change old, worn-out FLO-SIG the only pulsation compensated units available 
. ; . ° ° Dri-A t t f 

unloader valves into factory rebuilts with new ri-Als Seperators to remove woter, cil, cust, 
bh 1 i. Li lee- eee) a scale and sediment from lines; Flo Sig Electric 

valve guarantee. Conrader exchanges a Signal Flow Indicators that report trouble before 
makes. Cost 1/3 less than new valves. e DriAir it happens; and Blowers especially adapted for 


furnaces and many modern applications 


SEPARATORS 
| How's YOUR STOCK OF SPARE VALVES ?| + BLOWERS gate New Jersey Meter units today ' 


Control your flow control problems now. Investi- 











R. CONRADER _ NEW JERSEY METER CO., INC. 


342 Leland Avenue ° Tel. PL. 6-8010 
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ME’ 


mr-md the mighty ATLAS! 


The 40,000 integral parts of the 

world famous ICBM Atlas are monitored by 
Precise Power Supply Systems designed 

and manufactured by ME*. The selection of ME* 
over competitive companies was made, not 

on price, but on the thorough and exacting technical 
proposal submitted by ME* ‘‘Injun-eers’’. 

Our pride in this project is natural. Of more 
importance to you should be the ‘‘rolled 
Sleeves’’ attitude and enviable ‘‘know-how’’ 
with which we face each challenging problem. 


allt 


Your next project should include 
Marathon Electric specifications. Let us 
prove what ME* Can Do... for you! 


This data and specification file on 
ME* Marathon Electric Motors and Genera- 
can tors is now available for your ready 
do! eference use. May we mail you your 
free copy nowé 


Home Office and Factory 


Ceres FFA OleB 2: W005, Wiscorsiv 


Factories at Erie, Pa., 


lear ric and Earlville, Illinois 


Offices in 
MAN UFACTURING CORP OR ATIO N| Principal Cities 














IN |-R COMPRESSORS. 
TIME TELLS 


THE DIFFERENCE 





This XLE compressor has operated 24 hours a day for more than 


63,648 


HOURS 


with no forced maintenance since installed in 1951 





At the Conshohocken (Pa.) plant of the Lee 
Rubber & Tire Corporation, this Ingersoll-Rand 
XLE air compressor has operated at full load, 
24 hours a day, six days a week, with no forced 
shutdowns since installed in 1951. At this writing, 
the unit has totalled 63,648 hours and is still 
going strong! 

The only maintenance has been to check the 
valves Once every three months on Sunday. This 
XNLE operates as the plant’s base-load air com- 
pressor, with the load variations being handled 
by another unit. 





The XLE compressor had been purchased 
largely because of good performance of other I-R 
equipment in the same plant, including three dit- 
ferent types of compressors and a variety of pumps 

The extra value that’s built into every Ingersoll- 
Rand compressor pays off with long-run economy. 
Reduced maintenance and attention, over many 
years, mean long-range savings in the cost of air 
power. Ask your I-R representative to show you 
how to get your maximum “Div- 
dend on Payroll Dollars” with a 
Planned Annual Review of your air 


power sy stem. 


| “ONLY R COMPRESSORS HAVE CHANNEL VALVES 


’ 
| Known for high efficiency, quie operation and exceptional dura 
bility. Entirely different. Each walve is a combination of rigid 


Ingersoll-Rand 


1] Broadway, New York 4, N.Y. 








stainless-steel channels and bowed leaf springs, with trapped-air 
, : , : te eet nsiTe TM 
spaces which cushion action, prevent impact. 
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THE WORLD’S MOST COMPREHENSIVE COMPRESSOR EXPERIENCE 
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